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(54) RECONSTRUCTED HUMAN ANTI-HMU4 
ANTIBODY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
antibody, having a chimera chain having a human light 
(L) chain constant region and an L chain variable region 
of an anti-HM1.24 antibody, specific for a terminal 
differentiation antigen of B cell, having low 
antigenicity in humans and useful as a therapeutic 
agent, etc., for myeloma. 

SOLUTION: This new reconstructed human antibody has 
a chimera light (L) chain containing a human L chain 
constant region (C region) and an L chain variable 
region (V region) of an anti-HM1.24 antibody and a 



chimera H chain containing a human heavy (H) chain C 
region and the H chain V region of the anti-HM1.24 
antibody. The antibody is capable of specifically 
recognizing an antibody related to the terminal 
differentiation of B cell, has low antigenicity and is 
useful as a medicinal composition, especially a 
therapeutic agent, etc., for myeloma. The antibody is 
obtained by culturing a host cell simultaneously 
transformed with an expression vector containing a DNA 
capable of coding for the L chain and H chain of the V 
region which is a complementation determining region of 
a murine anti-HM1.24 antibody and a DNA capable of 
coding for a human antibody framework region and a 
human antibody constant region. 
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[J**3&] (A) (1) H«Cf«, RV 
(2) k hLIIFR, 5i;-v">Xj5iHMl. 24*;? 
n— ?-^tfi#OL«CDR*^-car*L«V*i*, £ 

(B) (1) thHiCIM, Stf (2) thHIF 
R. Xtfv^.XifcHMl . 2 ? u - -)- frfcfeam 

igCDR£^AT*J&&HiIV«J££^T-)£&Hfi!i ; £ 
^-A/CftfcWIMtfcbSiHMl. 2 4»o -OS«fiS£ 
btt#OA«**«K HfttedfiJfcU fUTCDRIJ 
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<2) 

; 

[«f**l] ^ t-e (L) #l5e#«ia (C*«) , 8. 
OtJtHMl. 2 4ifcfl«*>LfOT8E (V) *««r^-C4 

HM&K 2 ] fifffEL en V«WWTEW#* : 1 IC^ S ix 

[»**3] miSt h LiftC*J«* J C «T-*4tt** 

1 IZieffeO^pt^Lilo 
[fl!**4] kM (H) icm 

2 4 tfcte<0 Hit VStttt^-Ci 4 5 Hilo iO 
[»** 5 ] TKEHaiVW***^** : 2 tt 

h r 5 y ^ie?ij^*-r 4 at** 4 kseiso* > 9 h§i 0 
[st**6] mriet hH$p.cwc r -c&*»** 

4 lcfBffcO*^7HSIo 

[»**7l (1) fcM.«C*WU SlflftHMl. 
2 4ft#WLiIV»:l£&#A,-e&.z,LiI ; 3fetH= (2) 
bhHfgC^lSs RtftrtHMl. 2 4 fitfrOHfiVai* 

iat** s ] mis l si vm&tmn^ : 1 £ n 

575 /&E?iJ£*L, *L-r«riBH||V«i«*TE5l|# 20 
2 ICtf$*i47 5 ymE?iJ£*"t&, 1**7 ICfE 

[1**9] (1) Vi hLilVfflitO^ V-A^-^ 
FR),atr(2) fifcHMl. 2 4tt#OLMV 

)& (reshaped) t: HiVW. 

ll**io] itiriecDRrt s Tfe7 5 /BUE8iu*$ 
ti575 /KE?iJ£*-t4, w*jjl9UiB*w>ffliU£fc 

h LSIVW&, 

C0R1 : Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 30 

: 3 ) 

C0R2 : Ser Ala Ser Asn Arg Tyr Thr (ge?ij#-^ : 4 ) 
CDR3 : Gin Gin His Tyr Ser Thr Pro Phe Thr (SLW^t 

* : 5) 

[1**11] WEFRtfl: \-*r?>ffr—r\ (HS 
GI) OtFWRi:ft*t5, l**10tcfEI£^ 
ffiftjftfc h LiJlVffl^c 

[1**12] «TlEFR**t r-fltttRE I OFRt-gl 
*+4. 1**1 1 KE*W>WMtfc h LllV^lto 

[1**13] «rtBFRjJ«K hfitfltRE IOFRk* 40 
K6<)irraCT-af)5, 1**1 l KB*W>W**fc h LtK 

[1**14] HSrlELfllV**^ Si i:«KR V 
L a £ LT7K£ft*7 5ygcSe?iJ£;ri-.i>l**l IK 

[1**15] (1) t: hH§IV«i£OFR, Rtf 
(2) JftHMl. 2 4fitfrOHiIV«ltOCDR, 

^4*t»£HMl. 2 4&#.<7)WMl&t hH|Vf«, 
[1**16] *ECDR<TE7? /StEW-S^S 

H57? /RB*9 1** 1 5 KfE«tOffl#)& 50 



^f§I¥ 1 0- 1 5 5 4 9 4 

2 

t hH«V*J*o 

CDR1 : Pro Tyr Trp Met Gin (E?!l<r-§- : 6 ) 

CDR2 : Ser I le Phe Gly Asp Gly Asp Thr Arg Tyr Ser 

Gin Lys Phe Lys Gly (EMtt : 7) 

C0R3 : Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

(ETW-* : 8 ) 

[BMl 7] iffiFR* f HSGIff)KKa:*FRi: 
1**1 6KIB<SOWMtfc hHfIV»i&o 
[1**18] H51EFR 1 -3**1: FJIftHG 3<OF 
R 1 -3 (Cfi*U miEFR 4 35 s t M/tteJ H6WFR 

4 us*-*-*, i** i 6 iztmnwmfct v h§*vh 

t$C.o 

9] ItiffEFR l-3#fc h#t#HG3<7>F 
Rl-3t*SK)i:|?i:f4*), fl|JBFR4 4'tt hfitfls 
]H6WFR4t*SS)i:|»ltt-$)5, l**16UfE 

[Wf 2 0] flJIEFR 1 tZfcv^-CKabat O^ICJ: 
£30f£<7)7 5 ygtA s *U*->T*;fc>K «TiEFR3lCj3 
l^TKabat OM^tC i 571fi<or 5 / WitfT 9 — >T** 
h, iftiEF R 3 Cfev^TKabat <7>&5eK <£ 478{3:07 5 
^* ? 77->tab^ 1**1 6^|£«<7)S«^t h 

[ffif]S2 1] HlTlEFR 3 tcfcv^TKabat <7>m.fcl-£ 
Z>73&<7>T 5 v >-C*4> 1** 1 6 UBIftO 

WS&t: htrtfrHilc 

[1**2 2] «|EH«V*«A«, *2~4UiJV»T 
RVHf > RVHh, RVHK RVHj, RVHk, 
RVH1, RVHra, RVHn, RVHo, RVHp, 
RVH rXliRVH s t LT7K$*l575 ^KBE?"J** 
-T4, W*«l 7tZlE«cOf?#^l; bH®.vm®.o 

[BM2 3] (1) V; hL«SC««, &mz (2) 
t hLIIFR, ftOttHMl. 2 4#t#<7>L«iCDR£ 
^t?^5L«HV««, ^-&^T*^4gtHMl. 2 4 St 

[i*«2 4] «riEt hLiic^* ? k he Kmm-c 

b h LilFR^HSG I ht»ift:<7)FRlCftjfe 
grlELIICDR^W^l Olc^^Jt^T^y^E 

?y^*^-5, w**2 3 cciE«<o?M»j£:K h LHio 

2 5] miEFRd ? t: hftt^RE IWFRICS 
1**2 3 CfEKOWISffik nivm 
[lfl«2 6] fldlEF R* s k htn/f&R E IOFRti 
SWt-|^i:T-*5, »**2 3 (ClE^OSfll^t b LII 

[W#*2 7] BtTlELflV^^SU^^TRVL 
a t LT^$tT.5T5 sm&WZft-fZ. W*J12 3H 
fE«OW«fiStV; hLflo 

[IM2 8] (1) thHSlC8i«,Mi: (2) 
tl-HtFR, atffitHMl. 2 4jft#<OH§*CDR3: 
#A,T-&&H§IV«i^ ^^T'^^J/tHM 1 . 2 4^1 
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3 

X'*>>0, miEt hHIFRMSG I<Ot b^FRtc 
fi*U H9EHiICDRtf ? W#3Sl 6 tZ^Sft&T 5 S 
B$E?"Jt*-r^. IS** 2 8Utt*OH«*l; hHSJL 

l»#*g3 0] frfEFR 1 -3**1: hi/MfcHG 3 OF 
R 1 - 3 dfiSfeU mifiFR 4d f t M/l#J H 6<0FR 
4 Uft*t4, W*«2 8 KE*Offl*lftfc h H«io 

[»^3 1] ffiEFR 1 -3tf*fc h#U£HG 3<75F 
R 1 - 3 fcUKttUpgU-CfclK t»IEFR4**K b t/t^ 

j h6ofr4 tmnmzmc-?ih2>, w**2 sue 

[ff$A 3 2 ] *EF R 1 UiJv^rKabat <7)£L5eU ± 
&30&O7 5 yto ! XVt->t**^ «rieFR3(Cj3 
v>TTKabat <Ol^C J: -2>71fiA<7>7 5 ^ 9 
•) x liirEFR 3 l-i3v>TKabat WMfciZ £ Z>7Sft.C0T 5. 
y»#75->t*&, »*«2 8UE*W>ffi**t: h 

[S?#« 3 3 1 TftEF R 3 (Ci3^-CKabat «0&5gU i 
&73i£<07 5 y^'J W*^2 8 UE1RO 

[RM3 4] *EH«V«(i**», aE2-4HUv»f 
RVHf, RVHh> RVHU RVH j , RVHk, 
RVHU RVHm> RVHn, RVHo, RVHp. 
RVHrlliRVH s t Lt^$ ti2> 7 5. J KE^ISt* 
■tZ>. 8 KE«W>ffl»Sfc b Hilo 

[t*«3 5] (a) (i) i:hL«c**> arr 

(2) H h LilFR, &tl%HMl. 2 4*Jt#<7>LfIC 
DR*£XTfc*L«V«*, LSI ; *yf 

(B) (1) thH*CfJt Str(2) KFHiF 
R, StfttHMl. 2 4t»Mfc<OH«CDRS"&A,-C&-5. 
HiJIV^J*, £-^A,-e&£H$jli ; £-§-A.T-&£i5i;HM 
1.24 tiLitcDnMtfLK h&too 

[»**3 6] Hirf£UICDR3!> s Wt#]gl Otc^Stt 
£7 5 /StEF'JSr^U WIBHfIC D R* J ffi*« 1 6U 

tf$*i£75 ymie^J**-*- 3 5 i-e*<ow 

[1*S3 7] «TlBLilCDR^W*«l 0 IZTjiZtl 
&7 5/&E?U£*U «rIBH§XCDR* J »*«l 6C 
^H475/1E5I**L : *Efc hLilFR^HS 
G I cotn/ftWFRlcSJfeL ; flJIfit h HffiF Rt!» s H S G 
I<Ofc b#t#FRK|i|*L :*Efc bL«iC«*£(±k h 

l**"C*«v «*«3 5UE«OW8l£fc: hfitfto 
[W*JB3 8l mieLflFR^k b»t#RE I OFR 
Uft*U frlBHilFR 1 - 3^b HftftHG 3 Kfi* 
U fflfEHiIFR4^t htfittj H 6C0FR 4 ICS^I" 

[1M3 9] *EL«VflWW«, *1 UiSV»TRV 
L a t LT^:£*i&7 $ /&E?lJ£^i"f ffnfc^ 3 5 
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KEIftofflMtfc YVlteo 

[i»**4 0] «TIEH«IV««**, «2-4 t-Uv»T 
RVHf, RVHh, RVHU RVH j, RVHk, 
RVHU RVHm, RVHn, RVHo> RVHp, 
RVH rlliRVH s t LT^£:h.£7 5 /^BE?'J£* 
»*«3 5UE*W>W»*K h*/u#o 

[»t«4 1] tftHMl. 2 4tifc#:OLiSV«it^^ 

— Kt^DNAo 

{W#«4 2] «riBL*v««*«B9y»^- : 1 tc^$ 

70 *L&7 5 /&E?iJ£a- W*JR4 1 UE*W>D 

NA 0 

[1M4 3] HHELfRVfllHSra-Ki-iDNA** 
E?9#* : 1 * V-** KKW W 

*^4 1 UfEffcODNAo 

[It#*4 4] ffiHMl. 2 4#t#<OHttVffii££:3 

- KtiDNA, 

[ft** 4 5 ] «TEH« V*«*TEyiJ»* : 2 

ft£7 syflUEfta- K-f*, K**4 4i:e»odn 

Ao 

20 [M*3U6] tBH*Vi«*3- Kt*DNA*« 

*^4 4 CEfODNAo 
W*«4 7] (1) t HiC**; HlVF (2) *5l 
HM1. 2 4fitfrOL«V«li«; t^-C*4 % 9 
Lil^n- KtiDNAo 

[W*«4 8] frELiiv«it* J E?iJ#-f- : 1 IZtfZ 

tlZT S.smtmi:'- »**4 7»CEISOD 
N A 0 

I W*« 4 9 ] «rE L « v *«3i s E?iJ#-?- : ic^? 
50 *lZ>Z?V*<f-YWM*ttZ>. fi*3fcK4 7»CEtt«0D 
N Ao 

[f^5 0] (1) t FH«Cf«;W (2) tru 
HM1. 2 4tnl'*<DHfiV«J* J S:^t?^*, 5H 
Ita-.KtiDNA, 

5 1 ] *CHM V*i*OTEW»* : 2\zm* 

Ao 

5 2 ] fflEHfiftVflUfcPE?!!*^ : 2 

40 N Ao 

[»ta5 3] ( 1 ) t h LfIV««WFR, RZf 
(2) tftHMl. 2 4fet#:OLtRVffiit(0CDR, 
m*itHMl. 2 4ffi#«)ffi*l:H«[Vi«t 
KtiDNA. 

[»*a5 4] tiecDR«ai ou^$ti^»T 

5 yKE?iJSr*i-^> It*li5 3 UEIfcOffi&Jitfc h L 
iVi^n - Kt^DNAo 
[S*95 5] frEFR74 J HSG I Ofc h^FRtC 
S^-r-Sx W*«5 3UE*«>WII)»t bL«V**«r 
50 3-Kt4DNA 0 
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5 

iW**5 6l WIBFR7» J t: M/CffcRE IOFRCft 
$fi, W**5 3 trfE«<OW»)£t: h LllV^Jt^^ 
- Kt 4DNA 0 

[i*J|5 7] HUIEFR^fc: hSt#RE I OFRtS 

KfitJt-l^i:^-*^, m#«5 3 t;fB««oWfi$:fc Mil 

[B*«5 8] ffiiEL$IV^i£^l U33it£R VL 
a t Lt^$M7 5 /ffitE?iJ£n- K"f&. 5 
1 KfEISODNAo 

e?«£*i-*, at^ 5 3 i,ztm<7>wmm.t Y LflVH 

jfcfc:*- Kt5DNA„ 
[BM6 0] (1) k: hHilVfgitOFR, 
(2) iJtHMl. 2 4#L#<OH§jiiV«i&c7>CDR. 

A--C-&&1/IHM1. 2 4*/L#Wffl$j£t: hH§IV»i*££ 

n- Kf^DNAo 

[K$«6 1] litriEC DR 1 6 (-^£#t£7 
5 y^E?iJ5r*1-^>, tt**6 0 iZttn<OWm&K hH 
JlV^^n- KfiDNAo 

[»*«6 2] lift! E F R # S H S G I <7> t- #vf£<0 F R 

i;&*-f&, St#9i6 ouiEIKoffitJ&fc hHi*vni& 

^3-Kt5DNAo 

[W**6 3l bITISFR 1 -3**H ht»tfltHG3 0F 
R 1 -3tCfiJfcL. frIEFR4A ? H H5t#J H6OFR 
4i:ft*t4, W*S6 OKIMftOfflMtfc hHSIVffi 
KtiDNAo 

m*J!6 4] UtTfEFR 1 -3^t h#i#HG3<0F 
R 1 -3 fcgSRWKHCTfctK miBFR4^t h#t# 
J H60FR4 tHK6<jC|Wl C-C*>^, lt*«60lC|B 
««Offl#J£fc bHiIVffii££=i- Ki"-5> D N A c 

[W*JR6 5] liJfEFR 1 tC33V>TKabat cOft^tCt 

&30&O7 5 /K*^u*->-ei»), liirfEFR 3 1:33 

v^TKabat <D&5eK ± -£>71fe<7>7 5. ygt^T =7 — >X'h 
f), ll&fEFR3i;33v>TKabat OSSi: «fc &78ft07 5 
yB£d J 7 9^>T-£>&, »*«6 OUiEffcOfflSl&fc: h 
fitfltH«lV***3- KtiDNA. 

[gB**6 6] UtTfEFR 3 (-33 v>TKabat O&jttcj: 
« 73&<0 T.5 y Bttf* 'J V > . 6 0 tC|B«0 

ffl*J*fc hStfrHfllViWtn- KtSD-NAo 

[if*S6 7] HtTfEHlIV«i&^. «2 -4K33V>T 
RVHf > RVHh, RVH i, RVHj. RVHk, 
RVHK RVHm, R VH n. RVHo, RVHp. 
RVHrXIJRVH s t Lt^SilST 5 J &E£»J«:# 

KfSDNAo 

6 8 ] EyiJ#* : 18, 19. 20. 2 1, 
22. 23. 24, 25. 26. 2 8 Xli 1 0 2 tC;p £ 

*i4**v**-KBMByy**-r*, m*is 6 o t-fefco 

ffifMtk hH«V«i«*3- KtSDNAo 
[i*S6 9] (l) kH*c**;4iri: (2) 



(4) #S^P 1 0- 1 5 5 4 9 4 

6 

t h L&FR. SWHM1. 2 

^T-&£L§fV1£i£; £-^A,-C&£i/LHMl. 2 4f)i 
h L§I£n- KfiDNA. 
[»*S7 0] «rfSLiIV^«75 j ai UfcttfcRVL 

9 (Z|Bfg<7)DNAo 

[at*® 7 i ] liirieL §svfflit^ie?ij#-^ : 9 izm $ 

Ac 

;o [»*S7 2] mist VLSkcmm** VLmcKm 

«T*4, H*«6 9 UfBfcCODNAo 
[S*«7 3] (l) thHiCi*;4i) f i: (2) 
thH«IFR, SWHM1. 2 4i/t#OHSICDR£ 
^A,T-&£HgIV«t£ ; i^firSffiHMl. 2 4 St 
feOWmfct hHISSrn- K1"40NAo 
l»t«7 4] H$j|V^ttc7!i*3E2~4Cj3^TRVH 
f, RVHh, RVH i , RVH j , RVHk, RVH 
l, RVHm, RVHn, RVHo, RVHp, RVH 
rXliRVH s t LT^£3x475 ygeE?iJ£:3- h"t 

20 s, «*«7 3 izfzwtnmmmK vum*?- k^-^d 

NAo 

[R*97 5] *IBH«V***TE5y#* : 1 8. 1 

9. 20. 2 1 , 22, 23, 24, 25, 26, 28 

Xf± 1 0 2 IZTfiZlx&z Z KE9U 

S7 3t;fE©<7)S»s6:t: bHfl^n- KtSDNAo 

W*S7 6] iftfEfc hHKCWk hHJICy 1 
ff*«7 3tClEKOS*«e hHflfcn- 

Kt^DNAo 

im^m. 7 7 ] W^Ig 41, 42. 43. 44. 4 
30 5, 46. 47. 48, 49, 50, 51, 52.5 
3. 54. 55. 56, 57, 5 8. 59. 60. 6 
1. 62, 3, 64, 65. 6 6. 67. 68. 69. 
70. 71. 72. 73. 74. 7 5 33 J: If 7 6 <D^-f 
tl** 1 S^iEffctfJDN A £-f-A,-C&-&^ 9 - 0 

7 8 ] Wf&m 41. 42. 43. 44. 4 
5, 46, 47, 48, 49, 50, 51, 52, 5 
3, 54, 5 5. 56. 57. 58. 59. 60. 6 
1 . 6 2. 3. 6 4. 6 5. 6 6. 6 7. 6 8. 6 9. 
7 0. 7 1 . 7 2. 7 3. 7 4. 7 5 33 i XT 7 6 <7>^-f 
40 3t^l^UIE«ODNA=Sr^T*^4^^ 9-lZX 

[ffl*97 9] J/tHMl. 2 4t/t#:0^^ 9t/t#:OK 
dt^j*-C*oT. W*3S4 1. 42, 43, 47, 48 
33i:O f 4 9Ov>-ftt^(C|Ett<0DNA«:^-e^4%M 
^^^-aUW3*a«4 4, 45, 46, 50, 51 33i 
Z/5 2<0V^-rtt^t-iE«ODNA^-g-A-T-^4^^^ 

lll*«8 0] StHM 1 . 2 4j)tf*:«0|f«^b h*Jtf*: 
50 OSajftfioT, ltS5 3, 5 4. 5 5. 5 6, 
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7 

5 7. 5 8, 5 9. 6 9, 7 0, 7 1 X XT 7 2 <7>V>-f 

B*56 0, 61, 62, 63, 64, 65, 66, 6 
5, 66, 67, 68. 69, 70, 71, 72, 7 
3, 7 4, 7 5 £^7 6 OV^-ftL^ 1 ^(Cf£ffeO D N 

[ffi*S8 i ] be?ij#-s§- : i o 3 ic^-rr 5 ygtK^iJ 

[ffif«8 2] #>7KHM1. 2 4#Lft:£*3»)?5c;7^- 
im&m 8 3 ] E?iJ#-f" : 1 0 3 iZT^-TT 5 y ^BE^iJ 

[W*«8 4] #^5ttHMl. 2 4S#^M* 
[ff&g 8 5 ] E?«#* : 1 o 3 tc^-r r 5 y KE?"J 

[»*«8 6] SfStHiHMl. 2 4St#**» 
[W#* 8 7 ] E?d»* I 1 0 3 i:ft7 5 /WSm 

[0 0 0 1] 

1. 2 4#tflsS.y f *;>< 7#tHMl . 2 4#t#. ^U^-d 

#<oij!ffluH-r*o *fwositii ha#atf*>9 

10 0 0 2] 

[t£*<oi£#j] hB *fflj&(±. jmLrv»4*Iffi«t: 

»«M/nr'j *— issflast 

M^&tfo HLA-DR. CD20. FcV-f/? - £ <fc IF 

»#C3H:y^-*irOB i»»HajSt«**»|^-rft (Li 
ng, N. R. et a I . , Leucocyte Typing 1 1 1 (1986) p320, 
Oxford, UK, Oxford ) „ 

[0003] itt^r-. te%mm.<Dwmm±<DtjLm.iu 

ISri".5>JjtPCA-1 (Anderson, K. C.et al., J. Immunol. 
(1983) 130, 1132 ) . fetPC-1 (Anderson, K. C. et a 
I., J. Immunol. (1983)132, 3172 ) , #tMM4 (Tong, 
A. W. et al., Blood (1987)69, 238) ^OT/?n- 
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lftffiU<t<R»i LTftCD38^/*n-^|ft#;mBi£ 
tlTv^ (Epstein, J. et al., N. Engl. J. Med. (19 
90) 322, 664, Terstappen, L. W. M. M. et al., Bloo 
d (1990) 76, 1739 , Leo, R. et al., Ann. Hematol. 
(1992) 64, 132, Shimazaki, C. et al.. Am. J. Hemat 
ol. (1992) 39, 159 , Hata, H. et al.. Blood (199 
3) 81, 3357, Harada, H. et al., Blood (1993) 81, 2 
658. Billadeau, D. et al., J. Exp. Med. (1993) 17 
8, 1023 ) o 

10 [0 0 0 4] L-frVtcffb, ^0038^^ ? n-^Mft** 

*<omm±i-i>%;m.-fz>o set-, cd38<±'j y^itmn 

f&ffl&mUfk (lymphoplasmacytoid) <7>— S&lClif&SL- 
^v^:tM'^f>f, «JlllttBIBII64i-caft<»aLTt» 
So Zfib<?>m&frb* #lCD38*./ ?u-1-)l,fcmiK. 

[o o 0 5] Goto, t. <b(±t hBnmmzfti&Lxnb 

20 fitz, B «aS&^?ijU^F*Wlc%a-r-5.^s:^29-33kDa 
(DifLm i Bmrt Z> V * * J ? n - -j- )l<&LWto\ . 24 i m 
ftLT^4 (Blood (1994) 84, 1922-1930) „ 

- i- ;H7M£hmi . 2Atm.m-r zfomt. b mm<7)%rMfrit 

lzto&LfzimX'&2>t*£z.t>iXZZt (Goto, T. et 
al., Jpn. J. Clin. Immun. (1992) 16, 688-691) , & 

± tmmmmm z l tz -7 >? x \z * ; ? u - ± 

HM1.245rS-^-r^ t, iOtt#*«M«t=«r*Wtc*»L 

50 (±, 7 1 7 ^ y h - y fSit s c t c j: sis is 

O^ffir^, 9v*'f Ay-fc5Vf— (radioimmunotherap 

y) £ t-o 5 -^w frmmzfcm-tz z t t**sf&x$>z> z 

ttf7jiV£ZtlX^2> a 

[0 0 0 6] itz, -hfBBIood ICI±, * n-^-^St 
#:HM1.24* s in vitrolCfcV^Tb h#Slffi^^RPMI8226 

T 'J > 4> L < (i-e<0#^^-C*4L II, H IK& t*75^ 
aj$*t4 (/|nK^^<c., B*Bg)5S (1995) 53, 91-99 

) o tBioifettLTii, i*i*-cffc*«Sffl**« 
[0007] -7^X(7)*y ^n-^-^W±. t Kcfe 
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#oS**ft»itlilR?fttv»4e OTA if, 

X}Ji«:MLtMt4^ bfiL^^^*t# (HAMA) ti, 
* y * n - ±)i<tiLibi m Y U*EIK#-*-* £ t liT £ & 

[0008] ztLh<r>r$m*mik-t2>tz#>, hfi* 

#tflWpT8g«tt (v*tt) (it ^n-^ 
^;^n-t frtn& t m« testis Utt^ L -t 

^^•fS^rffil***** (LoBug 1 io, A. 
F. <b> Proc. Natl. Acad. Sci. US 
A, 86, 4220-4224, 19 8 9) 0 
[0 0 0 9] ^^^tt#Oft*«tt«rfi:«3*«>fc^O 

ft W * feffldtt * § ^> K 1ST S * b i> <0 X* $> Z> o 

i&7EfSJ$c (complementarity dete 
rmining regioniCDR) <F>h*%\L bt?C 
*WMMMCfMILT rWMEJ (reshaped) 

[0 0 10] fcfiLd&RK-fco-ai. ffifcJ&t: htal^Pl 
SE**0 C D R 0«« * J: 9 — ■ <> O * * fiMfrtf)* 

-^*« (FR) «)-»or$y«E?itTflf^#0 

liCDR, *5J:0% S<-»OFROm*o CDR 

a#*WE?iJ*^^^v^ 0 ZiDtztb, ^**CDR*:iB 
W-f&K h&fc£tft<±t(i*fc hSMfrCDR 

[0 0 11] hHffctfL#U-3V>TttS t>U> Riec 
hmann, L. ^Nature, 332, 3 2 3 - 



(6) 1 0- 1 5 5 4 9 4 

327, 1 9 8 8;Verhoeye, M. Sci 
ence, 239, 1534-1536, 1 9 8 8 ;K 
ettleborough, C. A. Protei 
n Engng. , 4, 773-783, 1 9 9 1 ; M 
aeda, H. Human Ant ibodies 
and Hybridoma, 2, 124—134, 
1991 ;Gorman, S. D. Proc. Na 
t 1 . Acad. Sci. USA, 88, 4181-4 
185, 1 9 9 1 JTempest, P. R. Bi 
10 o/T e c h n o 1 o g y , 9, 2 6 6- 2 7 1, 1 9 
91 ;Co, M. S. h . Proc. Nat 1. Aca 
d. Sci. USA, 88, 2869-2873, 19 
91 ;Carter, P. Proc. Natl. A 
cad. Sci. USA, 89, 4285-4289, 
1 9 9 2 ;Co, M. S. >b> J . I mm u n o 1 . , 
148, 1 149-1 154, 1 9 9 2 IfittfSat 
o, K. Cancer Res. , 53, 851 — 
8 5 6, 1 9 9 3 £#BB0>£ £ 0 

[0 0 12] Queen et al CBI^#^ai«^ia#-fW9CM) 
20 7861) Uti, ^IL-2V^y^-tn:ffAnti-Tac(7)t: MHfc 
fil^M*tt^a«gtLtv^ 0 L^L&# ? <b. W090 

+ lN090-07861U(i— *£ft&fit#Wt: MS 

ft*^ ? ffi«fe^ttTV^co-C(i^<, #U#LlL-2l"-fc-/ 

W090-07861 O^&Ufi&oTfc. 3fc£U5cO^ * Xfcfc t 
30 L^o 

[0 0 1 3] — jftU, IH^OjfcflEOCDR • FROT ^ 

«9^^^>o U:^ot, W090-07861 UlSffe^ tlfz M bM 

<h lit? § $rv^ 0 Queen et al., Proc, Nat I- Acad- Sci. US 
A (1989) 86, 1 0029-1 0033 H(±W090-07861 tHCrtS* 
ffiK $ *LT v » 4 o - OSrgfe U (iW090-07861 (Djj&lZ Ctz 
40 t h fflf ttfLfrO7CC0^ ^ ^Jnift: 0^1/3 Ot§14 

W090-07861 ^Sl flc**5c O ^ ^7 7, Jft* 1 1^1 ofStt 

[0 0 1 4 ] Co et al., Cancer Ftesearch (1996) 56, 
1118-1125 (i±ieQueen et al <T>7)\>--f\z X «9 WfiZ 
fitZo CO*WU(iW090-07861<oe Ymit^W<Oi^Wu)5 

50 <RStfCV^ 0 -ffct)^, W090-07861O^jig^ J 7C;O 
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*ft&-f ft - <t i4t>Cti*i:, W090-O7861 0 V: 

[0015] Ohtomo et al., Molecular Immunology (1 
995) 32, 407-416(C(±-7^X0NS-M21 JfrffcO k: h Wittf 
f5ft£*tTV>ft 0 -<O^:K(C(iVW)90-07861lCfe«<7)Anti 

tticgg^-f > W090-O7861 t-fE«$K7t*s<±affl-ei 

£^.1 t 2r/KLT^ft 0 Kettleborough et al., Protei 
n Eng. (1991) 4, 773-783U(±, 7 5 7 £ 

ftSSL/wCL ££f£«LTv*ft 0 L*Lfc**&, W090-078 
61 t;ie$ScCOAnt i-Tac#L#W h ffiffc^ji ^^1^ £ fLfctt 

jjrtO<±, W090-0786UCfB^$tt^b h Sfl&tftOfftH 
#j£li-e<7> * (CfE*£ ttfcAnt i-TactiufcO b fflffcUO 

-7 * * Stfr t * » ft - 1 «± -e S v » 

C tTabfto 

[0 0 16] wirib<o^lRUIB«$*i.3t7c:0-T'5^tn:#: 
(±W090-07861 ClfEfiS iXtzknt i-TactiL# t ft T 5 / 
^E?iJ^*-rft= LtfoT, Anti-Tactft-ffcl-jgfflpTfli 

# o o rat* K*#f&93 <7> * gtHMI . 24#t , 
Ant i -Tac#t# t H & ft T 5 7 ScE?iJ * *-f ft t-Ant i 
-Tacj/iti^ hfflftfMMMfc 4 - t (±-C§ & 

(±, W090-07861Uie«fe<7>t hMft^ti-Taci/i/ffchSfcft 
T3/BMeyil4:*LTiJ*K i^:t &*&ftCDR-FRtf> 
E?"J4:*-f ftifc#&fc hSfr:-rft7t:*t;^:<rai:^(± 

[0 0 17] L/;iJ s ot, MHbOxt &ft-^*15t 
fr^^tit^tLtt, v^fcftCDR -FROBc^JS: 

\Zi. *)%}tbX W090-07861tz(±, -eoCOR <7>iE 

£ ftftROE^JRt^-OFR t coa<^-g-t>-ti-n 
<fc *)ffi14^*i-ft HMfbffi#a $ #fc*tft- tliv>o$ 
v»E«S*trv»S:v» 0 HfriBori: <, t MStfbt/tttli* 
£§ftO£#K*ffiT-&ftfc^:S$*tft7^ t: baftSt 
HM1.24tn:^ti»'bttTfet > -r> ^«ti*iiTv>*v» 0 

tfttl- fflfltf/MfrtfBK-t- ft * K. lift* 
^"C&ft (ffflxlf, Sato, K. fb. Cancer 
Res., 53, 851-856, 1 9 9 3) o 
[0 0 1 8] 

|5llli $ »ftLii t-TftftS] *»W«it(tHMi. 2 
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72 

fttt-T*. *»9Jli3S>U*fc, StHMl. 24#t#?> 

1. 2 4ttflsoWM£fc hJJtfrfciD-^ti^cOBfn-O^ 
Ja^S^rJIflt^fto 
10 [0 0 19] 

wi±. bj?ij#-§- : 103 ic^-rr 5 y»E9a**-r*#y 

tnlfr^^tti-fto gt^'J^T'f- K* = - K-TftcDNAIipU 
C19 ^^^-^XbalWSfgPfiora^Jf ASttT, 7"7X 
5 KpRS38-pUC19 .t LTPtg$*trv»-i> 0 iO^x; 
KpRS38-pUC19«r'g-tr^:BiM(E. coli) l±¥^5^ (199 
3^) 10fl5B#t?I*tt#Bfc±<rI^feX*tt*1ilf^»f 
(^4*»o< (JTitTKlTB l*3-f-) (^Escherichia co 
20 l i DH5o (pRS38-pUC19) t Lt> •Slt#-^FERM BP-4434 

g§T7 -196694#HB) o 

[0020] r<oiT^*^7a:M4vMiffisth 

JftflMD— ooJRtHi: Lt, #^ 7trtHM1.24tn:«:*ft VM± 
h StHMI . 24*flL«E*^»-r e> *i ft o tlTC, Mft-M 
t LT^> 9})tHM1. 24^71 tffflffiSc t h ^HMI . 2AtfLi$. 

li (L) §»5g#«ttc (C^Hc) , RU'fjmM 1 . 2 4tJt 
ftOLSi"It (V) f*mt?»4 + ^?L*, 3fe?>* 
50 tCfc (H).flLC**, »a%HMl. 2 4ttfOH 

(1) fc hLIKCtli*, XlTttHMl. 24gt#: 

coLiIv««^:^^-c*^ftLiI;afeo f tc (2) ehH«i 

Cm&. WRHMl. 2 4trE#:<0HiIV^?r^T 

^ftHil; ^#^T♦^ft^y 7jJt#£ittit-tfto 

[0 0 2 1] *^?f>i:, (1) li h LilV^iisftO 
71/-A7-?M (FR) , (2) JftHMl. 2 

4fiL#<OLiIVffi«<7)CDR. : S:#^•C-'ift^i^:HMl . 
2 4#t#Wffl*J& (reshaped) K b Li^V« 

40 m.;&mz, (1 ) t hHiiv«^oFR, Rir (2) 

IaIHMI. 2 4#vffc<7>HfIV«*£<DCDR, ^^T*^ 
fttnlHMl. 2 4fet«:<7>S»^l; fH*V«* ; 
■ffto 

[0 0 2 2] *»W(4S?>U, (1 ) t h LIICMJt. 
3fet>*tC (2) bhLIIFR, S^HMl. 2 4tS;#<7) 
LfiiiCDR£-g-A,-C&ftLiIV«i£, ^^^•^T*^ft^^LH 
Ml. 2 4tS:#<D|ffl}ffit YL&l&Vnz (1) thH 
SlC^lt, ff/C (2) khH$*FR> Sr/SHMl. 

2 4t»t#<7)HilCDR^^-C^ftHfSVfflit. 

50 -efcftstHMi. 2 4t/tflt«5W»*ii hHsi ; imm-t 
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he 

[0023] fc, 

(A) (1) KH«C*«, Slf (2) tH*F 
R, M1HM1. 2 4 8tflc<OLfliCDR 
LflV««L ***-C4*L* ; 

(B) (1) K hH«C»*s Sir (2) tbHilF 
R, RlTKtHMl. 2 4*>tfl«flH«CDR*#A,-C44 
H«V**ft, £^T-&*HiJi ; £^A,-C&£ttHM 
1. 2 4&fc<7>l$mfct htttt, ^Utti-^o 

[0 0 2 4] ttHMl. 2 4tfrffcOL« 70 

Vf^n-mDNAS^HMl. 2 4tt#<OH 
*V«*t3-Kt4DNAt««t4. ^fS^HSfb 
IC, (1) KH*Ci*;it)' (2) ttHMl. 24 

tSDNAlM'i: (1) t hHftCfiS; Rt>* (2) 
ttHMl. 2 4fit«:OH*lV*[**£X-C4r4, 
H«I?r3- KtSDNA ; £ J* & 

[0 0 2 5] (1) HM*va*OFR, Rlf (2) 
ttHMl. 2 4tJtft:<7>LiIV^ltOCDR, *#A,t?4 
ifitHMl. 2 4tt#*>fflf*j£fc: hL§*V«««rn-K 20 
l-^DNA^mc (1) t hHilVMMOFR, Xtf 

(2) ttHMl. 2 4 tt&<0 HilVffiJtOCDR, *■£ 
miSHMl. 2 4tt#C0H«fi£^ \-m%VWM* 

[0026] *^iiSt>i:, (D tn«ci*; 

ft/C (2) UhLSIFRs Rl)%HMl. 2 4R#W 
L#*CDR£#A,-Cfc£LijiiV^i&; 4r*A,-Cfc*ttH 
Ml. 2 4tl[#<')SWt f L$&£ ^— Kt^DNA ; 

&i>*tc (i) k hHiic^; jferru (2) tmiiF 

R> MftHMl. 2 4tt#<OH§ICDR£-t-A-T*££ 50 
H*V«J* ; £-£A<-r-&.i>ttHM 1 . 2 4tnH*tf>W&J£ 
k: hHII^rn- K*f SDNA ; Sr^ft-T^o #$&<?i<±£ 
<bK, JilBtt^WDNAOv^-f tt^Sr-t-A.-C-J*;*^ ? 

[0 0 2 71 ttHMl. 2 4»*^ 

s d n a £-g-A,-e& £f£3P< ? * -RTfmunmz =» - 

K-t-&DNA*r^T-4^^a^^^-«^J; *) l"N$ff*K 

$C,C, ttHMl. 2 4tt#OliW*fc httttOtHS* 
fttibot, mteMm&K hLg[*3-K+*DNAt 

^-A,-c&£#§gi^ airman* e fh»*3-k 

■J-4DN A *£XT«f ?-Ui •) HWfJ&JHE 

[0028] ♦ftsmiSfeK, iftieo*.* ?8MM>4^ 
ft*M*!HW-4« *»iPHiS G>K % E?iJ#-§- : 103 \z 5f 



4t§3¥ 1 0- 1 5 5 4 9 4 

j&zfmm^ : 103 c^-rr 5 sms.mirtzxv'* 
-ft h'ift&mizmm-tznm&K \- t 

[0 0 2 9] 

1. 4M7tttt*>»& 

(1) T^XttHMl. 2 4 ; t;^n-t)l'lJi^va 
i££r/- K-f -5>DNA <F>tu- — yy 

■7-)XKHMl. 2 4*;?D-t)WVI^3 
- K-r*DNAO:5'D-->$ r £fT9fc#, ®1R$*1/.: 

S'bfe (Chirgwin, J. M. Bioche 
mistry> (1 9 7 9) « 1 8, 5 2 9 4-5 2 9 
9 ) , AGP Ci£ (Chomczynski, Ph (1 
987) , 16 2, 156-159) ^FiZX l)iRNA 
£IH?KSL, mRNA Purification Ki 
t (Pharmacia tt£D ?£tt<7>0 1 i g o ( d 
T) — cellulose spun column^ 
IZ£ NRNAOTtS. ttz, QuickPrep 
mRNA Purification Kit (Ph 
a rma c i attSSD Jffl^JitCil), £RNA<75 
ttW«kftSrei*U, mRNA<7>IHSS£fH £ t 1t*^ 

^ O 

[0 0 3 0] c DNAOWgayiiW 
±§a mRNAOP^ T-t# fcmRNA»^ 4: fflv* 

T L IIS IKH M CO V ««U *3lt*cDNA«r* *l-Piv& 
f&1-&o L«VI«OcDNAO^«li, AM V Re 
verse Transcriptase First 
— StrandcDNA Synthesis Kit 

[0 0 3 1] H0lVW^cDNA^«t*Wi, 
5' -Amp 1 i FINDER RACE kit 

(CLONTECHtt) £JBv>7t5' —RACES (F 
rohman, M. A. ^ Proc. Nat 1. Ac 
ad. USA 8 5, 8 9 9 8-9 0 0 2, 1 9 8 8, 
Belyavsky, A. h Nucleic Aci 
ds Res. 17, 2919-2932, 1989) 
tPCR (#'J>9-*3MIRJ6) U-Cfi^wfc^m* 
^>o iiet^SL/icDNAOS' SCAmp 1 i 
FINDER Anchor Sra»LH«V*«OiU« 
Of^O^'fv-t LTtfUx. If A nchor-/^^^ 
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- ?) Rtr-rtfXH sue*** (c 7 m 

E?iJ#-^4 2 T-«$;!x&t£gE?iJ£*-1-&MHC 2 a-/ 
tri*ffi*<5o 

[0032] d n a yttafegyij <p $M 

l«i:t4DNAI»rfrSr«?IBLfc 
fife, DNAOEHXRtfUWfcfrv^ ^**-DNAt-it 
*6+4„ DNA<0*Wi, Kim.9>*yh (WxIfGENECL 
EAN II; BI0101) Zm^XftfrtiZx, .DNABfM-^^P 
■f i>tzt><r>^ J'-DNAl-li&fclOfctf) (f?!ix.l£pUC1 
9, Bluescriptf) £fflv>& C fc § -5><> 
[0 0 3 3] ifrBEDNAfcifE^ ^-DNAt <2r 

*-£*:lj§mJMl09 fi:$XLfct7>tfy'J >W14=i 
n^-iI»L> &a*fti:*^v»T'«J'?-DNAt 
ISSSi-^) (J.Sambrook, et al., "Molecular Cloning", 
Cold Spring Harbor Laboratory Press, 1989) 0 §fi-J 
t1-£DNAOtg*E?iJ(±> -hlE^^ ? — DN A £SIJBi 

£ ifee't" & (J.Sambrook, et al., "Molecular Cloni 
ng". Cold Spring Harbor Laboratory Press, 1989) 0 
*«WCI4, StttitifcE?IJ&%£11 (DNA Sequencer 37 

3A; abi tt) tfflv>*:kiWi*, 

[0 0 3 4] SMg&gg* 

h « v **u j: l * v « , stj^s^asfi * mm 

-ett-rtt4 0<^)VU-A7-^** (FR) 2*3 
oomrM* 1-&fc^fflM14&5E*i£ (CDR) t- 
±l)IIS?KTv»S e FR<7>T5 -/SfeE5!l(±. JtRtti. 
<ff#S*L"Cv»4j&«, — CDRi«07 5 /MEAI 
OS£*ttli**T*5v» (Rabat, E. A. t>> TS 
equence of Proteins of Im 
munological InterestjUS D 
ept. Health and Human Ser 
vices, 1983) o 

[0 0 3 5] ffifie4l@OFR<7)^< WgB53-l±> /3-v- 
h*tift*fc!K *©«*3*OCDRI±*-7*JB«:1- 
£ 0 CDRIi*4itCtiiJ-y- MtiSO— 
tiitUi. 31B<75CDR(±FR(CJ:oTffi5:tc3: 

0 3«OCDRt*Utli«tt^-»tt*»lS-r*o :0 J: 
9ft*HU*cf§ % viJxetHMl . 24*y^n-t 
;ut/t#<OoTIE««OT5 yffitffi?iJ£Ka b a t fcKJ: *) 
fttiLZK-tztiLfanT 5 ymE^lJ^T'-^^-^ ( TSe 
quence of Proteins of I mm 
unological InterestJ US D 
ept. Health andHuman Serv 
ices, 1 9 8 3) iZ&Xlii&X, *|[5|14£P'<-5> - 
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[oo36] (2) ^iJttto&si^* 9-<m^m 
■7 x ■* y ? n - -r >\>$m<r>-? •> x l $m zf h it v 
ta- K-r^»DNABfM-* s ^n-^>^$nttlf, .1*1 

AfciS*SL-Cf£3i$-ti:&.l£:U «fc-=>T*> 7J/CHM 1 . 

>n-i'//SftfccDNAt:ff4t47 
<; - r-EyiJ&tfVfBiitEiFiJ*, «4UMH&*£ll'* 
JO 9 ^-«fUi"C(=ff«Ei-4t bJJtteC^iSfcn- Ki-& 

>^?tlfcc DNACfffttiv^X'J -^-E^iJTi^* 

fc&> m%M.mm&m.'<??-izmifc-rz>ztz&^ 

[0 0 3 7] e hJJtfrC*lt(±ffi^<Ot hHSIC*i£:fc 
C r h Cy2> Cy 3^Cy 4*<&VM±LJJiC A-^C 
20 tci±2««0|fe^^ t^to*»i^^>t-/^ 

Afc^-efta**'^*-, &iru.x>^>-g— 

V*i£&I>*fc: bH§IC**^n- K-T*DNASr*A/-C 

*-Ui'9*A«*M&orfc &«±l|IIIJ&*|a|ls&&R|E& 

LT* (Wx.lfW09 1- 
50 1 6 9 2 8 ) o 

[0 0 3 8] £&VM±, ^n-^>r?^cDNAt: 
^i-a^^y-y-E^RtfLfllVtMRtFl: M 
«C»*«r 3-KtiD NA&.mz-?<5 X 'J - y-EF'J 
RlTHfilVfRttlRiri: b H§JKC**££ n- KtiDNA 
if-OM^ * * ~ Ka*A L (ffl^ffribBl&ra*^- 
WO 9 4- 1 1 5 2 3 #H.B) , tLti^^?-?:!^ 

40 [0 0 3 9] 1) * * 7fofeum.<r> i m& 

n-Ki-^cDNA*, k h#vffc<DH§ICfS*£r 3— K 
-& y y A D N A i (i c D N A £-grtr® S ^fl^ 9 

*t LTI±CTx.lfCy 1. Cy2, Cy3&&VMiCy 

[0 0 4 0] C y 1 y/ ADNAfr-S-tr*,* 7Hift3fea 

Hi«C«ittLTCy 1 cor/ ADNA«r*Lrv^^ 
50 l^^?-tLtli, WilJHEF-PMh-gy 1 
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(HRSMfrmH&MS-S-WO 9 2/1 9 7 5 9 #!.?.) * 
4v>liDHFR-AE-RVh-PMlf (SRt&tttt 
H&gg#-?-WO 92/19759 £fflv>& 

[0 0 4 1 ] -r^XHfRVRJK&n- K-T4 c DNASr 

5' -*Jtua^*«R»SS<OB»E9!li:, BURS*** 
XBe?iJ**-t-5.i:Tt~^itL/tPCR7 , 7'f-7-, S. 

tr, 3' -Jtzi$izmm%mim : &(r>mmgi.mtY / ad 

iSWOX^y^ K-f- i^UKW-L 
f;PCR7'5'f-7-iIv>tPCR*ff^tt* > wtt 

H$fiVffi*&£=i- K-t-4 c DNA*a*ii*HIR»*t?«i 
1U, ±I£f&m^^^-^JfALT, Cy iy^D 

[0 0 4 2] c DNA*^ 9Hlft%%^^ ?-<7)«j| 
HflCWSt LTCy 1 Oc DNA£*LTV>&#&gi^ 

hMftPMlft#H§jfiVfii£:fcJ:r/ti hJTtffc 
HilC^itCy 1 <T)Y S ADNA (N. Takahashi, et a 
I., Cell 29, 671-679 1982 ) £ 3 - V1r&&m.'<9 ? 
-DHFR-AE-RVh-PMl f (S^fFitt^^: 
SffW0 9 2/1 9 7 5 9#,«B) tfcMHbPMlfct 

NASrn- K-r^f§a^^^-RV 1 -PM1 a (BKt 
#ltmS&ffl#-f-WO 9 2/1 9 7 5 9#BB) Sr^XL 
£CHOilfflJi&^mRNA£ll3S8U RT-PCRSt 
K bgHfcPM 1 tfcflrtmvUWtfttf t htn;frHiIC*it 
Cy 1 c DNASr^n-.n^U ®=l&Srt&*ffl 

[0 0 4 3] -7t7XHiIVMit^3- K-t£ c DNA& 
K ht/t#H§IC®i£Cy 1 *-£tr c DNA-fc !**»»-*- 

5' -*aC«lilEI£«^ 

CKoza k3>-t>-9-^E^iJ^*-r^J:TtC^:tt-L^: 
PCR^-f^-, RU\ 3' -**glCH«iC«J*C y 

-$~2> <fc 0 tclSttL^PCR-T'^'f v-ifflv^PCR* 

[0 0 4 4] -9 LT**Lfc^*;*HfllV»**3- 
Ki-*cDNA*aS*WR**Tjfi«LT, ±IBHM 
CitC / l^trcDNAtMLt, pCOSli 

fciipCHoi ortsna^* *-unrx-r*£fcu 



(10) # |M1¥ 10-155494 

2) *>7j5tfrL#IO«^ 

3-Ktl.cDNAt, h*5t&<OL§MC«i££:3- K 
tl>yMDNAJ/;l±cDNA.t^U 

mcmt&t Lximz.i£ *«*4vm4 A§i* ? «tf <bn 

[0 0 4 5] cDNA#^7L^»iM^^-g)g 

M 

yij**A.i-4wfc*«m**o 5' -*scii 

0 z a kn>-b>^XK^iJ«r^-r-&J:T(Cl£tfL7tPC 
R^7-fv-> RZ>\ 3' -*ttuag&MR»*«>e 
«KWS:*"i-*± -5 CStH?tPCR7'7'f-7-^fflv> 
tPCR^Titt, C*LP>3«&*£*E?iJ£igA-f 

6 o 

[0 0 4 6] ^**L«V*«i:»«$*&7fc*<afc b 
20 L«*«C«SHi, «x.lfyyADNA4ttrHEF- 
PMlk-gk (HBHfH 1 ai^ffiffWO 9 2/19 

7 5 9#S) **?>fll»i-*wi:**aj*4o P CRSCT 
L«*«C*««:3- Kt^DNAOS' -*»i3J:l/ 
3' -*aBua^*WIR**OB«E9iJS:*AL, -LIE 

tt**teU pCOSli/ciipCHOlorhlM 

IS k * * - * s:t«^o 

[0 0 4 7] 2. W»*fchtt#OfER 
30 (1) W»*t htftHMl. 2 4}ft#V^Ii£oI§:fi- 
^'5*;ey ?n--*- «(7)CDR^ 

y ^ n-:h;Mft#:<7)F R f: t: htfiteOF R £ cofHUiS^ 

Ml. 2 4fitfrOL«RtrH«OV*i*S:, Prote 
in Data B a n k £fflV*TlSi£#W93 £ tlT 

[0 0 4 8] ^^StHMl . 2 4tfc#OL«V««ti 
h*fcf*:L«V«i*co*^^--/IV (H S G I V) O 
40 3>-tr>*^E9!lU*<>«iRLTfe»), 6 6. 4 %<Offl 
ratt**#tt"r*o — HS€I, HSGIU HSGII 

1 t\*<ttl<?tl5 6. 9%. 5 5. 8%, 6 1. 5 %<7) 
ffiWltt*Si-o v^^HMl. 2 4tM*«>L«V*tt 
liBE»-fc h»t#Lavfll*i:<OJt«Ui$v^-C. 

I<7)L«Vf*;6 7. 0%Offlrai4*r^:-r o ^oT. 

OBJMSkLTRE I^)FRS:ttSLfco 
[0 0 4 91 hgtHMl, 2 4ifc#L«V** 

50 0/<-v* a > a ZtSfflrLtZo :o;^v3>CioV^ 
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14, t hfitfltFR«iW«*^ hCAMPATH-lHtft 
ft:4HC#^Ei"^RE I FR (R i e c hma n 

n, L. Nature 322,21-25, (1 
9 8 8) *#JHL HWfipfrffiKftHlft-S-WO 92-19 
7 5 9 UEIftOWIUftfc bPM-ltt#OL0V**O 
M-v3>ai:^JMFR) tra-T*4>*9, -€* IT7 
^XCDRtt^-Xj/tHMl. 2 4|ji#OLIVW 
OCDRhlWl-t LfCo 
[0 0 5 0] V^XRHMI. 2 4»#OH*VWli 
t: h #t#: HilV H S G I On > -fc >**E?!IU* 

*>SHttLTfc»K 54. 7%offirate*qMEi-*o — 

HSGIU HSGIII tliWil3 4. 6%. 4 
8. l%Offiratt£^i% ^**tfcHMl. 24tjLfc<D 

/^-•/IO-otiS htft^HG 3 OH«SV«« 
(Rechavi, G. Proc. Nat. Aca 

d. Sci. USA80, 855-859) IC^#U» 

<&LTi3*), 6 7. 3 %OtB|W|14^^:i-c 
[0 0 5 1] ZOtzib, htfCfrHG 3<0FR£. ffi* 

ftfcUfcHMl. 2 4trtf*:^HttVfl«Of^»Ofc«>0 

ffi«*tftfc LTfflv^Tto L^L&rt*^ fcM/M*:HG3 

ofr 4 cor s yaEyijrtiBasnrv^v^fc^u, f 

R4 llHLTIiv^^ttHMl. 2 4 JrtfrcOHilcOF R 
4 4:«tK^ffiBtt«:^i-fe htftfrj H6 (Ravet 
ch, J. V. 5>, Cel 1, 27, 5 83-591) 
C0FR4OT < y&&.n*Ri\<*tZo JH6<7)FR4(i- 
oor^^^t^^^KHMl. 2 4#l#<7)H§I 
OFR4 i:B-<7)7^ VttEyiJ**Tl"*o 

[0 0 5 2] hfitHMl. 2 4trt#tf5H*V* 

#OjR— 0/*-v*a > alCi$v>T. t:bFR 1^030 
GLteXXfK hFR3tf»0 7 1$l<DT< y »Sr^ ^JfilH 
Ml. 2 itifcVTSSWttm—tLtzVXft, FR1* 
5)FR3itlifc h#t#HG 3<9FR li^FR3tH 
— C*>*K f LTCDRIiv^xaHMl . 2 4 trtffcO 
H*V*«^CDRtH-tlfco 

[0 0 5 3] (2) ffiftHhttHMl. 2 4«tflcL« 

WRjftt hfitHMl. 2 4#i#L§I£, PCRffiUJ:* 
CDR^7fO/i:J:*)ftano :o*SS:H4 

BAfc fffiHMl. 2 4 Site (/^/3>a) ftSOfc 
6C8BOPCRy7>f7-i:ttffltao *M*-79>f-* 
-A (E^l** : 4 7) RVH (BMW : 4 8) 14. 
HEFM^^^-HEF-VL-g * <7> D N A E^J i: 

[0 0 5 4] CDR-^77r>f>^7^-LlS 
(E?iJ#^ : 4 9) . L 2 S (mm^ : 5 0) S^L 
3S (E^J*-?-: 5 1) (4-t>XDNAE?iJ£*i~£o 
CDR-^77fr/^7^-LlA (E5tl#*: 



(11) 0- 1 5 5 4 9 4 

20 

52) , L2A (E?iJ## : 5 3 ) Rtf L 3 A (E?(J# 
54) tiT>^--fc>*DNAE?!JS:*U fit 
^tl-Tft'/v -f T-L 1 S. L 2 SRtfL 3 SCO 5' - 
*JBODNAE^JU»-t-4«1tttDNAEyiJ (2 0-2 
3bp) SrW-T^o 

[0 0 5 5] JU— PCRftHr(C43^"C4oOK(BA-L 
1A, L1S-L2A. L2S-L3A, ML3S- 
H*fTV\ ^LT#PCR^*^SrfflSS-r^>o »-PC 
RA^0 4O0PCR^*%f*-€-it?>e#0ffi1llttUJ: 
J0 *) T v-t^U (WO 9 2 - 1 9 7 5 9 #?.?,) 0 

nffi^^v-ARVHSrllOx-C. S«ffit US 
HM1. 2 4ft#HIVf - Kti^ftDNAt 

*Wt* (I2PCR) o «fEPCRKi3V*Tt±. 
fctttRE Ii^OFRi:l<ff««t hONS-M2 1 
^LfflVia^-va > a fcn- Kti^X S KH 
EF — RVL— M2 1 a ^BURWfflH&M^WD 9 
5- 1 4 0 4 1 £#fiS) &MFfi£ ITfflv^ wfc**-C# 

-5) o 

[0 0 5 6] *-PCRft**:Uv»ttt, HIDNA, 
20 SlT^^-tfflv^o PCR±ffitA-LlA 
(215 bp) > L1S-L2A (98 bp) „ L 2 S - L 
3 A (1 4 Obp) RVL 3S-H (151 bp) Sr 1 . 5 

77*>^Jtio SZPCRC^TIt #^-PC 

& c JSZIPCRICJ: *)$LCtz5 1 6 bpco D N A Bf M* S: 
1. 5%ftI^7^n-xy;K*«Sl, BamHIS 
VH in dill "CfflMbL, ftttifcDNMM-tHEF 
^^^-HEF-VL-g k {Z?XJ-~>y-fZ> 0 
30 DNAE9«*5eo«t, WMt-t: bttHM 1 . 2 4tn*L 
*V«J*OjELv*T3 y»EyiJ«:3- KtiDNAIffr 
^ttr^7X^ KSrHEF-RVL a-AHM-g * t 
^^L/sio *^7^^ KHEF-RVL a-AHM-g 
« it* LIIVISWcOT S y*E90i5 i V**E5S 
SrEW** : 9 izm-fo 

[0 0 5 7] SiSbh^HMl. 2 4ft#L*VM 

ftsn:t^t^o im^^v-fty-i 

(EWS-: 5 5) fc<fcVFTY-2 (E?d#*: 5 
40 6) (4. 7 1 {£0 7x- ^77->^fn y>«St 
* £n\zm\-fZ> 0 -T^X ^ KHEF-RVL a -AH 
M-g^»IhU ±E^*^-«rfflv*Ti#«Lfc 
t»£«»tllKU BamHI^J:(fH i n d 1 1 
I "CiHftL, »fc*tfcDNAI»fr*HEF««'<*$'- 
HEF-VL-g /clZ^n-- >^L. -/7X^ KHE 
F-RVL b-AHM- g * «:»So KHE 
F-R VL b-AHM- g * i:*iiiiL«V««07 
< /^E?iJ^<t VJffi^E?»J*E?iJ#-f- : lOCSto 
[0 0 5 8] (3) Kt/tHMl. 2 4ft#H« 

50 V«*Oflp» 
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21 

3-1. W**fcMfcHMl. 2 4*/l&H§J^^V»i3£^-v 
3 > a - e WffcJR 

ffitthttHMl. 2 4^H«V««Sr3- Hi** 

HG3WFRl-3UiO t 'l:H!iftJH6<OFR4?:3 

- Hi" &DNAE?!]*, TtfXfitHMl. 2 4 Cuff H« 
Vffi*£<OCDR£n- Hi" -5 DN AE?iJ t o&lf & £ fc 

WMtKhtltHMl. 2 4tt:fl-.H«V*J**-3 

- Hi-ii£*DNA*RW-i-*. -WDNABE^iJ 
<0-€-tL-TtL5' -HfflS.tf'S' -ICHi ndlll ISMM 10 
(4/KOZAK3>-t>-H-^E?iJS.0 f B amH IWMM 

7. H^--E?iJ=Sr#*PLr, HEFM^^ 

[0 0 5 9] UrimL.fcDNAE9iJ*4«iO*'J 

?v**f- hot*^7*u-£M#1-£^hB14<o&-2>*'.> 

ffi-T&o 4 dot 'J 3*^ ^ KE?iJR VH 1 - R V 

H 4 *E?!)#-5§" : 5 7-6 0 lZ^i" 0 .Ifr^O* U 3*7 
7 V^-f-Hlil 1 9- 1 4 4i££<7>g$£;firU 2 5- 20 

2 6bpWt-^*7 7-/f«trtno t'J3'3i?l'tf 
KOfl©RVH2 (E?iJ#-f-: 5 8) , RVH4 (E?U 
#-*§-* 6 0) ti-fc>7.DNAE?iJ£-frU -frLrffeOR 
VH1 (E5»J**: 57) , RVH3 (Efll** : 5 
9) liT>f-t>XDNAE'1?rtn. itv^41l<0 
^- <; rf^t ? v-jr?- HOP C Ri£i::<fc&T-tr>7*'J -OTj 

a^ni^^i- (B5#i) o 

[0 0 6 0] 4 «<7) ^ V 3*7 7V*?- Ka6r/(CRHP 1 
(E?iJ#-f- : 6 0 ) $.U*R H P 2 (E?iJ#-§- : 6 2 ) £ 
HSBT'v'f-x'-iL-Tfflv,^ PCRfctT % «ML*:4 30 

3 SbpODNAffiffr^fll^L. H i ndlll S^Bam 
HIKiflfflftU fLt^HEF^iJ-^-HE 
F-VH-g/li:^n-r.>n^ DNAE?!)?fc5e 
<0f£, jELv»H*V*i*or$>'»EyiJ*3-K-r*D 
NABr)t££-fc'7*7 7.5 K^HEF-RVH a — AHM 
-gy 1 t^L^c KHEF-RVHa- 
AHM-gy 1 U^-S iL&H$f VWtWT 5 7&E?iJii 

itr«i*EyijSrEyy**: 1 ll-^io 

10 0 6 1] ff*Stb*tHMl. 2 4f/t#H§JiV»i£ 
O^-ya^b, c> d, e fcJ^TO i iZ LXftWk 40 
ti, nmfct FStHMl . 2 4 #tfl-HfliVffii£ 

i:, -7>)^fiiHMl. 2 4#L#v^«eo-£fl3Sit*-f;w 
^igt4Ctjl : T-|4„ /<-v3>b(±> ^*(£7*7 
•f t— k LT 6 6ew7;u*->^'J ->'>i:^t5J; 

■9 IClSftL^B S (E?lJ##: 6 3) (E5'J 
#■?§•: 6 4) £fflv\ 7*9 7.5 KHEF-RVHa-A 
HM-g r l^MDNAtLt, PCRSUi ^"H 
U 7*77.5 HHEF-RVHb-AHM-gy 1 50 



1 0- 1 5 5 4 9 4 
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^7*7 5*. § HHEF-R VHb-AHM- g y 1 l- 

* t ix & h «i v w&n r 5 y & i. vamsm z e 

£ij#-s§- : 1 2 tC/Bi- 0 
[0 0 6 2] M-V3 >c(±> !SSI^7^7-tLt 
7 3te<7) b lx^->3i*') v>«mj:i UtttJ-Lfc 
C S (E5IJ** : 6 5) !3i*>'CA (tffltt : 6 6 ) 
*fflvs 7*77. 5 HHEF-R VH a -AHM- gy 1 
*»lDNAtLT> PCRSCi l)*IMHU 7*77.5 
KHEF-R VH c - AHM- g y 1 ^7*7 7. 

5 KHE F — RVH c — AHM— g y 1 IZ^i tl2> Hi* 
V«i&<0T 5 y«"E?i'33±-J f ffl*E?!l£E?iJ!--§- : 1 3 
K^rto /N*-v*3>d(±, ^MJjf.7*7 -f T— tLT6 6 

ew7)^->* !, J y/i:, 7 3ii<r> b 1^ * — v 3i> f «; v 

XUBlli-* «fc -P CKttLfcDS (E?'J*-^: 6 7) i3 
XlfDA (B*f!j#-» : 6 8 ) 7*7 7, 5 KHE F 

-RVHa-AHM-gy 1 S:»IDN A t LT 7*77. 

5 HHEF — RVHd— AHM— gy 1 $7~7 
7,5 HHE F-R VH d-AHM- g y 1 iZ^iixZH 

ii v wmo r 5 7 rnE^j ±s <t vmmem * Efy #* : 1 

4 f-Tjrto 

[0 0 6 3] /<-v*3 >e«±, MI|7 , 7'fv-iL-C 

6 71£<7V< , J >#77->i:> 6 9f407^^-— >75 s n 
-f > > Se*i" 2. J: 0 UBfctt LfcE'S (E^iJ*-^ : 6 
9) J3i^EA (E^iJS-f-: 7 0) ^rfflv^ 7*9X5 H 
HEF-R VH a -AHM- g y l^»IDNAtLt 
*i*IL> 7*77,5 KHEF-RVHe-AHM-gy 1 
*^#^> 0 ^7*77.5 HHE F-R VH e -AHM- g y 

1 ic^-tti-&Hiiv^t--g-itt^T5 y^E^JiJii/ 
*g^E?y^E?iJ#-^ : 1 5 izm-to 

[0 0 6 4] 3-2. Hi*/W 7* 1 ) y KV««Of^« 
H§I/W7*'J y KV«*S:fl|«f*ifc , *-J: 0, tM 
ft«t# V «WfcO 4fO F R h MftSt^O$S-i-?S14i3 

1 0*^E*iS14CSF#i->6 *>Sr«^& £ i: * J T- # Z> 0 
m^Ltc2mM<O-0 *>, lotiFR l tFR2C*)r5 7 
^E?iJ^-v>7.fiLHMl. 2 4ftfft*f*l), FR3 
i:FR 4COT5 7^E?ij7)^#*£e USHM 1 . 2 4#t 
^OHilV^ltO/^-v 3 > afi&fc&&*><0 

• tb/N^fyj-yKSHMl. 2 4ta#:), trloli 
FR1£FR2<07 5 /tEWA'ffiftb htaHM 1 . 

2 4<OHiIVfJ*(*)^*-y 3 > aS*f$>t), FR3t 
FR 4 (7?T 5 7 JREFiJ***-? 7 7. trCHMl . 2 4tn[^fi* 
iiitO (ll^• r e T 77./'^'f7* , ) •y HtJtHM 1 . 2 4 
tn.m T-$>Z> 0 CDR^OT5 7KE?iJl±-r^T-7-7 
X^/tHMl. 2 4*t'»fi*T-Jb^o 

[0 0 6 5] 2ttOHiI/N'T7''J 7 KVffii&liPCRffi 

■To 2ttWHII/W7*'J y KV«ttM*«Ofc*--:4«0 

(EW*-*: 7 l) St>*h (Eyy#*: 7 2) i±, he 

FHm-^7 7-HEF-VH-gy 1 <0DNAE?iJi^ 
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(E?iJ#-Sp-: 7 3) (±-fc>XDN 
AE?iJ£*U H $%> ^4 7 } ) -J h"/?^ "7-HYA (E 
?iJfH?-: 7 4) liT >^-fc>XDNAE?iJ3r*L-5-LT 
a*^::* tiG-l * D N A E?iJ t 4 <£> J: o f£ft § ft & o 
[0 0 6 6] FR 1 £FR2c07 5 ygtEW*^** X#t 
HM1. 2 4*t#ft*-e*>),'FR3kFR4«)75y 
B*Bfll* t WIHftt' M7CHM1 . 2 4fitfltOHfllV*i*0 

OfcfcU* »-PCRMKfiv»ty?^?KHEF- 
1. 2 4 H - g y 1 *»fii: t - a fc H* 

M^ffi) y K-/7-f^-HYA*fflv>fcPCRt, 7*7 
X5 KHEF-RVHa — AHM— g y 1 JrHitLH 
il'W 7*V v Y-fH -7-HYS fcfl-S"*7*7 4 t-- hi 
ffl^fcPCRtfifv\ -5-L-C5-PCR*^*«SSS-f-5>o 
[0 0 6 7] **— PCRi'f>«2 0©PCRaa»?:f 

ft<be#<o;ffltst£t- i *> r y^y?**) (HB***"**- 

aiffi&MS-^WO 9 2 - 1 9 7 5 9 #?.?.) „ 

aS^h SriPX-T, FRUFR2075/' 
StEyiJ**^ -7 XfctHM 1.24 i/tteE&*T-* I), FR3 

tFR4<7jT$ymmwmm®.t m>lhmi. 2 4#t 

^OHIIV^JtO^^-vs > afi3fcfc&£H§I;W7'U 
•y KViata- Kt4^*DNAt*rPCRai|-C 

[0068] FRltFR2075 / a*E?iJri f ffif**£ t: 
htftHMl. 2 4#M*tf>H«V«WW>/<-v* a > a fi* 
-CifctK FR3tFR4 07 5 yKSM^f ^SHM 
1. 2 4#L#£5fei:fc&im/W7*U v FVWOfli 
OfcfcK, *-PCRftlli:iv>ry9^5 KHEF- 
RVHa -AHM- g y 1 *mmt L9Wrf<7'(-?- a 
^^^7"') y K7*9 -f-7-HY A=Srfflv>7tP CR 
t, 7*7X5 KHEF-1. 2 4H-gy 1 SrSflt L 
Hil^'f 7*'J y K7*9>f "V- HYS td1-»7*9'f -v— h 
»V:PCRiffv\ ^Lt^PCRitlrffilt 

So 

[0 0 6 9] *-PCR* l f>02oWPCR«»«r'f- 
ft^e#co*B1*14K<fc iJ7y-fc>7 ,, J (HKSlfK 1 
Hll^PSffWO 9 2- 1 9 7 5 9#HB) „ fl-SB 
V"7^-7-aS.y r h^*Dx.r, FRltFR207^ 
StE^iJ^Wfllftt M/tHM 1 . 2 4#t#cOH«Vffi*£<0 
A-v a > aS5fcT-£>»K FR 3 tFR 4 07 0®E 
?ijrt*7 v X#tH M 1 . 2, 4 tfrfclS* t & £ H il^ -f 7* U 

•y KVI«*3 - Kt4^«DNAt»ZPCRS*-e 

a***-*. 

[0 0 7 0] f-PCR, PCRjg^OfSSL 7-y-fc> 
7*'K flPCR, Si/HEFM^^^-HEF-V 
H-gy l^<0^n-->^o^(i^Jfet5iJ9. W»(3c 
h HM 1 . 2 4^L«iV««<0ft»(-^-r*ffil-* 
tffo DNAE?"J&5e<0&> FRltF 

R2<07^W]* ? -77^HM1. 2 4tt^S*t? 



13) #^1 0- 1 5 5 4 9 4 

* ») , FR3fcFR407S V B*E?!ia s W8»£: t M/tH 
Ml. 2 4j/t#:cOHiIV^<7)/N'-v 3 > a fi*i;^S 
Hll^-f 7*'J y KV^is£<DIELv>7 5 y&E?fl£=*- K 
■T4DNAifn- i S:*tf7 , v^5 K&HEF-MH-RV 
H — AHM— g y 1 t^feLfco 

[0 0 7 1] :$:7*7X5 KHEF-MH-R VH-AH 
M-gy 1 U*ift4H*va*W7 5 yKEyiJRirtt 
&E?'J£E?iJ## 1 7 5 K^i". 4 fc, FRltFR2 

cor 5 ym.mwnmfct ushm 1.24 «t#ft*t? 

70 FR3i:FR4<07;/SE^7XSHM 
1. 2 4tft#OH«V**0/<-v* 3 > aS*t«H 
«&yW7*U y KV«i&OjELv>7 5 y ®K?iJ S: n - K"T 
&DNA»rK-£-£-tr7*7X 5 K*HEF-HM-RVH 
-AHM- g y 1 fctfrfcLfco *7*7 X 5 KHEF-H 
M-RVH-AHM-gy 1 ft&H§JiV^i£c0 7 

5 y BIE5iatFlta6E5»J*E5i»* : 7 6 t^-f o 
[0 0 7 2] 3-3. WtlSfc bt/tHMl . 2 4*/t#H«i 
V^J£/<- v 3 > f - s coft:5g 

ffifitFMMl. 2 4#t#:H$j!iV»i£<7)#/*-v 3 
20 >f, g> h, K j> 1 , m> p> q\ 

SfchJitHMl. 2 4tfMf-HglV*WW>><--y 3 > f JSJL 
ftO^/i-ita V *«-*-*-*■*■, t»t47 5/ K^S 

7XSHM1. 2 4tt#V»tt<7):£W*£*^£«IS 

[0 0 7 3] /<-v 3 > f (±. tM^'fv-t LT 
7 5{£<0 b W ^- — > * s -tr 'J >tc. 7 8ffi(0yN*'; /i { 77 
- > k~%t&-f 4ii t^sm LfcFS -(E9I#*: 7 8) 

30 fciUFA <E5U#-9-: 7 9) 7*7X5 KHE 

F — RVHe— AHM— gy 1 SrMMDNA tLT, P 
CRSi:i »)*i*t> -7*7X5 KHEF-RVH £ — A 
HM-gy 1 *»*o ^7*7X5 KHEF-RVH f- 
AHM-gy 1 U-&4*t^HiIVffl^OT5 y^E^JJS 
itFliatEWiEW** : 1 6 ICTF-n 
[0 0 7 4] /<— /a> gli, |E^J!17*7 -f -r-t LT 
4 OfeOT 7 ->**T^^- VIC^^S tc*g:tfL 

tzGs mmtt: so) ui^GA imm^r: 8 

1) ^fflK 7*7X5 KHEF-RVH a-AHM-g 
40 y 1 SrHlDNAt LTJ#i|liU 7*7X5 KHEF-R 
VH g —AHM— g y 1 *7*7X 5 KHEF- 

RVHg — AHM— gy 1 C^tn4HIV««<075 

j^m^i-vF^mLmmm^ \ 1 7tc^-t 0 

[0 0 7 5] y<-va>hf±, flST"? -< 7- t LT 
F Si3 JlifF A^rfflv\ 7*7 X 5 KH E F - R VH b - 
AHM-gy 1 ^r»fflDNAi: LTl§i|iSL> 7*9 X 5 K 
HE F-RVH h - AHM- g y 1 5r#S 0 *7*7X 5 
KHEF-R VHh-AHM- g y 1 iZ&itl&Hmv 
mi$L<OT 5 J mE?iJJ3 J: 0*ffl^E9!l * EFU*^ : 1 8 U 
50 Tp-f-o A'-v3>ili, tIS7'7'f-7-tLT8 3fi 



-13- 



25 

77^>C^t^ i^UHttLfcl S (E*fl#*:8 
2) iJjtflA (EyiJ**: 8 3) tfflv^ K 
HEF-RVHh-AHM-g 7 1 JiiDNAt IT 
ifipIU ^7XU*HEF-RVHi — AHM — g 7 1 
*'&h 0 KHEF-RVHi — A HM— g 7 

fcEfll**: 1 9i:*to 

[0 0 7 6] /<-v3>j(i, tm-/7^-tu 

6 6f£OT^^r->^U O Utttf-Lfc 10 

J S imm^ : 8 4 ) (Efll** : 8 5 ) tffl 

^XU'HEF-RVHf -AHM- gyl*i 
SDNAt LTifipgU ^^U'HEF-RVH j - 
AHM- g 7 1 £»&o ^ KHEF-RVHj 

— AHM— g 7 1 U*4*i&H«V*ttOTS y«E?!l 

mx/^mm^mm^r : 2 0 k^-To 

[0 0 7 7] M-V3>kli, fIH7'7^v-i:tt 

ftbfcKS (EyiJ#-»: 8 6) iSitfKA (E^iJ#^: 
8 7) 77X^KHEF-RVHh-AHM- 20 

g y 1 tgJUDNAh LTifilSU ^7X^ KHEF- 
RVHk-AHM-g 7 1 KHEF 
-RVHk-AHM- gy 1 U^i HfK V^itOT 

[0 0 7 8] /<— V 3 > 1 ii. ^If^^fv-i: Lt 
8 Hio^i^ ^ >»* f ^^> ^ 82 Bfio-fc'J 
V n >f v > tc^Hf Z> 9 Kttft Lfc L S (E?"J 
ft: 88) 4$ iVL A (E^J#-f- : 8 9) Srfflv^ ■/ 
^7,^ KHEF-RVHh-AHM-gy 1 SrSIMDN 
At LTifitSU ~f*7X* KHEF-RVH 1 -AHM 30 
-gy 1 £#&o *7^XS KHEF-RVH 1 — AH 
M- g 7 1 tl*> Hi* Vf«OT s y RE?!li3 * 0* 

JMSEfllSrEFJ** : 2 2 tc^-To 
[0 0 7 9] A^y 3>m(i> tll^^v-^tt 
8 HiO^? S >WLW?*'9^ 8 2bOtV> 

#M yn^fy>t:, 8 7ffico h u* — >A«-fey 
i-*i^*zBHH-LfcMS (E?!l#*: 9 0) tMA (E 
fll*-*". 9 1) Srfflv^ ^^5KHEF-RVHh- 
A HM— g 7 1 i»IDNAi:Ltiiim T^XS K 
HEF-RVHm-AHM- g 7 1 £t#&o ^*7°vX ^ 40 
KHEF-R VHm-AHM- g 7 1 Cl^S ft£ H§IV 

m&<DT $ swaz&iis* vatatEyyiE^j** :23c 

[0 0 8 0] /<-v*3>nM\ fUS^^v-tlT 
8 2 Bfi^'tU VtfM* vn^f y>C^t^) £ -9 KKit 
L£N S (E9!l#*: 9 2) isiWNA (E5U** : 9 
3) Srfflv^ ~fy^< KHEF — RVHh— AHM— g 
7 1 tSSSDNA t LT77^^ KHEF-R VH n - 
AHM— g 7 1 £*#&o KHEF-RVHn 



1 0 - 1 5 5 4 9 4 

26 

— AHM— g 7 1 K^4*i*H«lV«I*07 5 y*E5>J 
*5 i Vtt*E^JS:EyiJ#* : 2 4 K*+ 0 
[0 0 8 1] M-va > LT8 
7gOM^t-> y > US£»i- & J: ^ UKtf L fc o 
S <E?9#*: 9 4) fii^OA (E?iJ##: 9 5) * 

Jflv^ T^X * KHE F-R VH h- AHM- g 7 1 £ 
iSDNA £ LTT^X ^ KHEF-R VH o -AHM 
-gy 1 t|#& 0 ^-/^^^ KHEF-RVHo-AH 
M-gyl i:*tiLiH*V**07^ yREFJiSitf 

ifc*Eyfl*Eyy*^ : 2 5 usrr 0 

[0 0 8 2] /<-v*a>p«i, ^I^7^v-iU 
7 8flW<U >**77->U3e*i-£ J: oKUfcWLfcP 

s (E?y##: 9 6) SiVPA (E9!l#-e-: 97) £ 
-/yX^ KHE F-R VH a -AHM- g y It 
^SDNAt LT> PCR&KJ: i)*S¥BU 
HEF — RVHp— AHM— g7 1 £r#& 0 *-fy*< 
KHEF — RVHp— AHM— g 7 ll^4*t&H§IV 
*«07 S -/HE9IJ45 AVJiafeEyySrEM** : 2 6 U 

[0 0 8 3] A'-V3>qli, ^II^^v-tLT 
7 5 fcO b V * - > #-fe U > KSE*-*- & ± ? llf£ft L fc 
QS (E5»J#*: 9 8) &J:^QA (E^J#* : 9 9) 
Srfflv^ -7°^X ^ KHEF — RVHa— AHM— g7 1 
^ilMDNA^LT. PCRSUiDidU 

KHEF-R VH q-AHM- g 7 1 t#£ 0 *"/7X 
^ KHEF — RVHq— AHM— g7 1 U^itL^HfH 

v^itor < y ke^j^s -t va*Eyo*E5S#* : 2 7 

[0 0 8 4] /^~v a > r ^mW^y^f^-t It 
C S (E5!l»* : 6 5) 45 A.rfCA <E?iJ## : 66) 
Srfflv^ y^^^ KHEF-R VHp-AHM- g 7 1 
^riSMDNAtLT. P C RfttCJ: 0 itf«g ^^^^ 
KHEF-R VH r -AHM- g 7 1 $r»^>o ^^^X 
^ KHEF-RVH r — AHM— g 7 1 1^4*1* H« 
V^JtOT ^ y*E?!l*5 J: V**EyySrEWI»* : 2 8 

[0 0 8 5] M-V3>s(i> ^IS^^v-^lt 

*7°v -f^-SA <E9IJ#* : 101)S:fflv^ r^X^KHEF- 
RVHr-AHM~g 7 1 ^r^MDNA t LT> ^ KHEF-RVHs 

-AHM-g y 1 £#&o $7 7X ^ KHEF-WHs-AHM-g 7 1 U 

^4tt^HiIV^^cor^y KE?fl *5 i: l«a*E?!l * E 
?ij#-^102 U^-To ^45> ft«LfcL«V**OT^y 

TOJtti^u Hiivffl^or^ yrat«2 

- 4 UTF-fo 

[0 0 8 6] 
[*1] 



-14- 



(15) ^BU^Pl 0 - 1 5 5 4 9 4 

27 28 

Livi«©r s j ten 

FRl CDRl FR2 

12 3 4 

12345678901234567890123 45678901234 567890123456789 
AHM D I VMTQSHKPMSTSVGDRVS I TC KASQDVNTAVA WYQQKPGQSPKLLIY 

HuSG 1 DIQMTOSPSSLSASVGDRVTITC !K8S5SS^S^H3 
RBI D I QMTQSPSSLSASVGDRVT I TC WYQQKPCKAPKLLI Y 

RVLa 

RVLb 



CDR2 PR3 
5 6 7 8 

0123456 78901234567890123456789012345678 
AHM SASNRYT GVPDR1TGSGSGTDPTFTISSVQABDLALYYC 

HuSG I GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC 
RE I ' GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 



RVLa 
RVLb 



CDR3 PR4 
9 10 
901234567 8901234567 
AHM QQHYSTPPT PGSGTKLBIK 

HuSG I FGQGTKVEIK 
RE I FGQGTKVB I K 

RVLa 

RVLb 



[0 0 8 7] [*E2] 

m 2 

u&vm&ar ^ ( i ) 

FRl CDRl FR2 

12 3 4 

123456789012345678901234567890 12345 67890123456789 

AHM QVQLQQSGABLARPGASVKLSCKASGYTFT PYWMQ WVKQRPGQGLEW1G 

HuSG I BVQLVCSGADVKKPGXSVXVSCKASG YTFS WVRQAPGXGLDWVG 

HG3 QVQLVQSGABVKKPGASVKVSCKASGYTFN WVRQAPGQGLBWMG 

RVHa T 

RVHb T 

RVHc T 

RVHd T 

RVHe T 

RVHf T 

RVHg T R 

RVHh T 

RVHi T 

RVHj T 

RVHh T 

RVH1 T 

RVHn T 

RVHn T 

RVHo - T 

RVHp T 

RVHq T 

RVHr T 

RVHs T 

[0 0 8 8] [fc3] 
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29 



06) 



m 3 



If §B¥ 1 0- 1 5 5 4 9 4 



30 



AHM 

HuSGI 

HG3 

RVHa 

RVHb 

RVHc 

RVHd 

RVHe 

RVHf 

RVHg 

RVHh 

RVHi 

RVHj 

RVHk 

RVHI 

RVHm 

RVHn 

RVHo 

RVHp 

RVHq 

RVHr 

RVHs 



CDR2 FR3 
5 6 7 8 9 

012A3456789012345 678901234567S9012ABC345678901234 
SIFPGDCDTRYSOKPKC KATLTADKSSSTAYMQLSILAFEDSAVYYCAR 
5 RVTXTXDXSXNTA YMELSSLRSBDTAVY YCAR 

RVTMTRD7STSTVYHELSSLRSEDTAVYYCAR 



K A- 

KA-L-A- 



-AP- 



-S — A- 



K A — S--A-Q--I 

K A — S — A--Q — I S 

K A — S — A 1 

K A S — A S 



10 0 8 9] 
K4] 



g 1 

HgiVf(i«©T * < 3 ) 

CDR3 FR4 

10 11 
57890ABJK12 34567890123 

AHM GLRRGGYYFDY WGQGTTLTVSS 

HuSGI WGQGTLVTVSS 

5h6 WGQGTTVTVSS 

RVHa 

RVHb 

RVHc 

RVHd 

RVHe 

RVHf 

RVHg 

RVHh 

RVHi 

RVHj ' 

RVHk 

RVHI 

RVHm 

RVHn 

RVHo 

RVHp 

RVHq 

RVHr 

RVHs 



[0 0 9 0] 3. **9&»*zmmA* h*t#«>«I 
i^i»0<>tt-7^^H»Va«a^ bHiCSit 



[0 0 9 1]^:, iiLfeoftSK^-KJ: 
#ttffil[SW#-13-WO 9 1 - 1 6 9 2 8) 0 tti, 

30 [0092] HtuvmnasiVHmcmtthmz 

5 *i£ c D N A Sv^X'J- ^-EFflStf Hfli 
VWttRtffc hH*CW*3- Kt^DNAttfi:^ 

n - Kf I) D N A Srf-OM^^ ^ - t:*At ^> (® 
B*4Wtt«^HI#*WO 9 4 - 1 1 5 2 3#HB) 0 
[0 0 9 3] ht«*0»»U<±. t: MBWfcH* 

40 V«*XVli h H«C«**3- KI-SDNASfctfKfc 

haffcL«v**atf.t: n*ca*t3 - ki-*dn 

ffWO 9 4 - 1 1 5 2 3#HB) o f Lt»^^ 
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(17) 

31 

[0 0 9 4] ft i5. **WOI«S6)t-C*4*^ ^fit 

y A*ffl^t*9A t It, HyperD, PORO 
Sf SepharoseF. F. *#*lf btl&o Z 

ftift/B-tfitf * < . fflfcRseStiatO-ettft^o IK 
[0 0 9 5] $^O^r^7SLHMl. 2 4St#XliS 

^ «xifit«««fc. fflxirofttnife, «x.if«a:s*L 
fc*#L««iBa*, i&mjmia*. n£i*B&ufe. saw* 

o s *ffljfe> c h o«as&H e i a ^asa, v e r o mm, < 

[0 0 9 6] Ztih^m-k, m*Lmfflmx*<r)§£3%V> tz £> 

th«t>f b^^n^>f^xii (human 
cytomegalovirus immediate 
early; HCMV) "/n^-^i«|t4W 

-OtflUti, HCMV-VH-HCy 1 , HCMV-V 
L-HC it^-CaboT. pSV2neoi:ft$t4iO 

(B^ailftiftWO 9 2- 1 9 7 5 9) 
*l&o 30 

[0 0 9 7] -€-<o«feu. ^Wofc^tcfflv^c: 

•fV^-OWX. y^7>«)^^40 (SV4 0) ft f 

^^^^^■^n^e-^-^b b • ^u^y-^ K-f x- 

y .xn>y-y3>-7T^^-la (HEF-1 
a ) ft^O*A»»»ll&fi*oyn*-^-S:fflv^*ttf 
£v> 0 0Ox.lfSV4 Ooya^-^-iffflt^ 
|J, Mul 1 igan h<D^^ (Nature 277 

108 (1979) ) > tit* HEF-1 «:/u^e- 40 
^-*:ffflt4i^ii, Mi zush ima, S. h<F> 
;2fj£ (Nucleic Acids Researc 

h , is, 5322, i 9 9 o) iz'&zimmiznmt 

[0 0 9 8] HmfeW.t LTIi, SV40, ^f'Jt-v 
PV) ^S^toifflv^it*^^ 

^7i7-t* (APH) ftteT-, ^v>*^--*f (T 50 

-17 



^H3¥ 1 0- 1 5 5 4 9 4 

32 

K) *iI^>f>-^7->^X^'J'fv 
A* b 7>^7x7-f (E c o g p t ) ae^. vfc: K 
nJMKKc** (DHFR) «f5^»<:*tfifc**-e* 
4 o 

[0 0 9 9] 4. *>7fiL#£0*fc YMim.fcV>&&®. 

( i ) afltw»*ame 

ffiSStt{fcOiftj£<0il]5t(±> ELISA *^:J±iR*JSO«|l5e{C 
^ffio ifcfls**»5fe<0fc*OEL I SA^V- b£ 
^iTiatSStSo EL I SAffl9 b 
(FUxJiTMa x i s o r p, NUNC )<O#7^^0!l 
x.tfl fx g/m 1 oaflEUWRLfc-V^rtfit: big G j/t 

fioo^ i ^@ffifti-^.o 

[0 10 0] 1 0 0 1 Oftf^-y 7t- (09x.<£ 5 0 
mM Tr i s-HCl, 1 mMMg C 1 2 . 0. 15 
M NaC 1, 0. 05% T w e e n 2 0 , 0. 0 2 
%N a N3 > 1% *e-&.<fcT*>-f\ > (BSA) » pH 
8. 1) X-7U -;*>y<D'<k^ **ytfli$.^ /W y 
Y\KW*tz\*Wm$Lt bffi#£f&m§^iSffllfeOi&«.ii 
m, «^(XCOSfflftXttCHO«lltOit*Jii»**v» 
l±ffiSS*> y KifcfltSfcttWIMti; b 

r ? — Hm&VlftjLK b I gGStfrl 0 0^1 *tmx, 

1 mg/m 1 O^Kigjfc (S i gma 1 0 4. p -— b 

>^ S I GMA) ZUaz., >XIZ4 0 5 n 
mfOiR^fcS^rm icroplate reader 
(Bio R a d) T*jM5ft*o iftffiiW3eOX^>^- 
KtLt, HblgGl/c (The Binding 
Site) Srlv>iitmi, 3ff^tn:ff<OiSS(±. 

2 8 0 nm<7?i&3fc9c£}Si|5eL, lrag/mlil. 3 5 
ODtLTSfflti. 

[0101] ( 2 ) t/tJifS-g-iSii 
wai»'d-«it<oa5e(i, thfiiwisH (at 

CCCCL 2 5) £fflv>7tCe 1 1 -EL I SAtfii 
£ C e 1 1 -EL I S A7"U- b(i^<0J: 

; HcL-CiG38H-<5>o 9 6 7f7*U- b(C 1 0%-> vB&iEJfil 
ft*^*i-^.PRMI 1 6 4 0*&*UJ: *) &£>&iftJgtC 
WLfcWI SH«$rtnx, -Ift^fftL^^ PBS 
(-) -C2Hrft8-f£0. HS^^TVftK (^# 

[0 10 2] rD7 + >/<0t, ^r^7$iHMl. 2 4 
* K#tHM 1.24 Jftfls* fcttWMtl: 
btitHMl. 2 4j5ifl:*ft5lS-*fciWHa, «dx.JfC0S 

StHMl. 2 4 tJt^N ~?*) v KtitH M 1 . 2 4ft# 
i£l±ffl»l£fc bfttHMl. 2 4tft#*«HMW{LT# 
?t«Cl 0 0// liJOx, SfiUT2^FW'f >*a^t-V3 

I gGtJtft: (DAKOttSS) *i?nx.^) 0 SICtmB 



33 

>*i^--> a >1-2> 0 3fcv»"C, 6 0 fx l XK 

ft^ffflh^-**-. MI CROP LATE READER 
Model 3550 (Bio-Ra dttfi) &fflv>T 
4 9 0 nmr-<7)lR*)S^iIll^i"^o 
[0103] ( 3 ) *S£-|&«i£140i!«l5E 
k'if>#i7^^jjiHMl. 2 4^(C<t^>^'&ia* 
fSISli, th$l»WISH (ATCCCCL 2 
5) £fflv>*:C el 1 -EL I S AX'fin C t rt*T-£ 
So C e 1 1 -EL I SAfU- H±-L?E (2) tcS£v> 
PSt^, 9 M- 1 0%* ->8&i&JfiL?»Sr-& 

ttiRPMI 1 6 4 O^UJ: h jggj&igjgtCtfiISS L 
fcWI SH^B&^iJDx, -*«r*Lfc», PBS (-) 
T-2H?5fe#f*0. l^^^rmF {±iJ7^7- 
x^ttSS) lCTH5ei-So 

[0 10 4] rn^^^f, ^^tftHMl. 2 4 
^-fr^KffiHMl. 2 4«lflE*fcl±W*JSfc 

ntHMi. 2 4tt#*««&-£fc»ig&, Witarcos 

tltHMl. 2 4afls ^-fr^KttHMl. 2 4tt# 
* fcl±»B*t MftHMl. 2 4tt#£^8:P&^^r#iLT£■ 
7^:^-5 0 ^ 1 *Px- WB#t-2 /u g/m 1 <T)\Z*f-*>WM 
7-)^HMl. 2 4t/t#5 0 ,u 1 £?&&DL, lifiCT 
2B$HK >4r a^<- v 3 J: tfTSfcBWJffe, 

h I gGt/tft (DAKOtil) * 
trax.S 0 Si&t^T 1B#P.SH ^i^-v 3 > Ltz&ifc& 

5 0 j« 1 X-RfcZWlkZ-t. MI CROP LATE R 
EADER Model 3 5 5 0 (Bio-Radtt 
SO lvt4 9 0 nm-eom^JK^iSO^-tSo 
[0 10 5] ADCC«tt<7>ill5t 

^tfrffc&SWiSElJ&fc r-iJuft^ADCC 
^<0«tol-LTffi!l5gi-Sii:**-C#So i1\ 

I, Wx.lf, RPMI 8 2 2 6«Sa (ATCC CC 
L 1 5 5) £ 5 ' C r \Zi tJlSaLT, tRttttUftJ: LT 

psg-rso *v»-?, ^L^^^flai-ADccffiit* 

[0 10 6] 'f V**."*- h Lfcfft±it*fc 

Srt6«Stfflt=l %ONP-4 0ifflv>4itisi:-Ho 
(%) l±, (A-C) / (B-C) XI 0 
0t-tt»tSIti { -e^ o Attifrf*qMETKi3 
v»TaMt$ii.fciMtiStt (cpm) , BI.NP-4 01: 
<fcS&1$£ft/cifc»tit14 (cpm) , &£VCiiijl#.Z 
**i***»0*-C»li?*Lfc«Cl«itt (cpm) T* 
So tfc, tt#C«H*UADCCStt**v»liCDC<& 
tt 4 ft#C»i£i UtKrL t h 



18) 10-155494 

i4 

*JfcADCC'iS14*4v»(±CDCjStt«:«ji:i-*i t*« 
•C-^So 

[0 10 7] Wxtf, 7^St^i:i4 I gGOI g 
M^'J-7— ft (Smith, R. I. F.& Morrison, S.L, Bl 
O/TECHN0LOGY(1994)12, 683-688) , T 5 / ®H-t"*Dt- «fc 
SI gGOI gMi-f'Jv-' fb (Smith, R. I. F. et a 
I., J. Immunol. (1995)154, 2226-2236) „ L§I£3-K 
70 1-saf£i=-<oa:?ija^-C*cO|fe^ (Shuford, W.et al.,Sc 
ience(1991)252, 724-727), T 5 /^fi&t- <fc S I g G 
0~S#ft (Caron, P.C.et al., J. Exp. Med. (1992)17 
6, 1191-1195 „ Shopes, B. J. Immunol ogy( 1992) 148, 29 
18-2922) , 1t¥Wmmi~£Z> I gGOZfM (Wolf 
f, E.A.et al.. Cancer Res. (1993)53, 2560-2565) 33 <fc 
OtftflE > v ** O T 5 y t - <fc S Jt 7 ^ ? * - « 

£6<D3$A(Norderhaug, L.et al., Eur. J. Immunol. (199 
1)21, 2379-2384) *«*ttf<b*L4 0 iil.<bt±, -fy~?- 

•Tfl:*«E»#J -tcio raft $ ft s o 

[0108] #ttK#l*3l*l*rX 
*%^<7)#^^j5tHMl . 2 4tft#**v»l±W»*t h 
fitHMl. 2 4 7yt7^Vh-^<0^aft 
^*t**S*4Cki:t»l, »ttM#l*i#«r* i: LX 
fflv^S- ti s t'l4o $<bl-l±, ^vJftHMl. 2 4 
fiMM9*v»l±WMtfc FStHMl. 2 4«ttf:«>»rK\ « 
ilfFab, F (ab' ) 2 , F v 4 tzltHf&t Lfl<7) 
F v ?r®^^'; >iJ-X-mmZ-&tz ;t s>irA"f-x.4 >F 
30 v (scFv) tvvtT'f 7 h-yf^affc^ftSr 

[0 10 9] *#WtC«, -ti"btit^<0©ffrli, 

*4v»li*>9aHMl. 2 4t/t#4fc«*WIHftfc hiS 
HM1. 2 4fitfls*a^'a:BI**fflv»rtHfl:1-4C:i:-C 

t-s-^-rsvit^-ciSo 

2^f&^0#^ ^tfCttHM 1 . 2 4ta^*SV»(±e MHfc 

ftHMi. 2 4tt:#OT6*»*titB-*-*t-«, urea: 

SrfFfflfil-S- ttcJ: <0ftt>ti2> o 
[0 110] ffij%{C#tti-S#a««Btet L-Cli, t h 

#siiisafla* J »4 l<. wiif, kpmm2 mwfmm 

2;Plff#S¥7 -2 36475) , RPM 18226 
(ATCC CCL 155) , ARH77 (ATCC 
CRL 162 1), S6B45 (Suzuki , H. <b , Eu 
50 r. J. Immunol. (1992)22, 1 989-1 993) &m I f <b <t S 0 
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L<> *-K^*> SCID7>)^ > 

[0 111] *«WO*^7tn;HMl. 2 4tffrfM>*v* 
bjfcHMl. 2 4 t/t#S: *«|«:» LT*tr 

o»jRnast. »srtrti£*K utterta*. &tv±m*^ 

frftlkg $>tz >)0.01mg^^1000mgO|ea-C«(i*tl^)o *> 
*v*<i. &#*fc^5mg/body. SjPf t < t±50-100mg/bod 
y oS41^I^-t«^o $H^(0^^7^HM 
1. 2 4ffi#**v>l±WIWEfc hStHMl. 2 

fi^e»^»^E*»t-»*Sit*ffl#^*tra i »**U 20 
#tr (>cot**o-C 4 J: v* 0 
[0 112] iJBfrij J:W8JP*<7)0!I4: LT. 

A. *Stt^^b7>> *^#*y>f^X*-ft 

^ Xf7 l J^7^3-^ ^r7'J>^ bifitft 
T^r^ > (HSA ) , v;nfb-;K 7 

*b-x. mmmmt Lxw?®zii2>wmm&m%£ 

[0 113] 

cdnao >7u — ~yy 

1. > y«fc>v*-RNA (mRNA) 

(FERMBP- 5 2 3 3) 7^<bFast Track m 
RNA Isolation Kit Version 3.2 ( Invi t rogenttSO £ 

fco 

[0 114] 2. «L<WK*«*3-Ki-*jte?-OPC 



4*SB¥1 0- 1 5 5 4 9 4 

Thermal Cycler (Perkin Elmer CetusttSi) £ffl<^TPC 
R ttfofco 

2-1. v^XL IIV K-TSJte^^iiWI^J: 

#.St LfsimRNA J: *9 AMV Reverse Transcriptase First-st 

rand cDNA SynthesisKit (Life SciencettS*) 

T— *«cDNAt-&«:L. PCR Kfflv*fc 0 Sfc. PCR ftt: 

?IJi>>WX'J ^^Xi-^E^llS-f- : 29-39tl7j^i-MKV 
(Mouse Kappa Variable) "/^-Y^ — (Jones, S. T. 

Bio/Technology, 9, 88-89, (1991)) 4rJBWc 0 
[0 1 1 5] PCR ?§ifc100 fx I (i, 10 mM Tris-HCI (pH 
8.3). 50 mM KCI „ 0. 1 mM dNTPs (dATP, dGTP, dCTP, 
oTTP) , 1.5 mM MgCl2> b ODNA #U >* 9 — Hf 

Ampli Taq (Perkin Elmer CetusttSO , 0.25 mM 
?"J#-f" : 29-39H^i"MKV -fyj^—tZ mMOE?iJ# 
■5" : 40tr^i"MKC y'yj-r-lsX IF — ^iScDNA 100 ng 
£«-*U -^^50// 1 oterS^Sofc^ 94ro^ffi 
SJS i:t 3 #W L T^U94 < C UTim T 1 

^i3i:l>72t:i:tim iOH*"CJp|RLfco CO 
ffl£***/l'*30IIIR«LfcSU $ ft K72 

tt:t10*«>f>*a^-Hfco HMHLfcDNA Hffr* 
f&St^T^n-X (Sigma ttSS) i:t«fiL, Xmal (Ne 
w England Biolabs ttS) £J:tfSall (£SiBS) U<t 
0 37 < CtCTfi'fl:L^o 

[0 116] 2-2. V7XH IIV K-r&cDNA 

7^XH IIV ««4r=r - K"T ^>«^(i5' -RACE ft (Ra 
pid Amplification ofcDNA ends; Frohman, M.A. P 
roc. Natl. Acad. Sci. USA, 85, 8998-9002,(1988) , 
Edwards, J.B.D.M.,^> Nucleic Acids Res., 19, 5227 
-5232, (1991) ) iZX OiWPBLfco ^^Xlg62a 
*:»*«i:^'f^ , J ^>f X-r*^-f^-P 1 (EyiJ 
##;41) SrfflV^TcDNA^^L^ffe. 5' -Amp I i FINDER 

RACEKIT (CL0NETECH 1±») ?:fflv^r^^XH ilV ® 

Ki-^cDNAOii*(SS:^^XIgG2a 
UttK/WrU r-fXi-^y^^-7-MHC2a (E?iJ* 
-f-:42) HSttorvrt-T^-f ^- (E^'J 

##:77) «rffl^rlTofco iHipSL*:DNA BfM-tfiiKA 
T^n-X (Sigma tt») tCTffiS^L, LTEcoRI 

(S}B5gt±?S) iS.tUOCmal (New England Biolabs 
«l) i:i *)37X;{zxffiitLtzo 

[0117] 3. &m&izmnmk 

±£Z<D£olZl,xm9iLtz-?VX*y'*m.L §iv m&z 
3- Ki-^afS^Sr^-Cft^DNA BfM"*. SalliSJ:^ 
Xma I -CiMf k"T * w fc II ± ♦) m$& L ^pX19 ^ ^ ? - k . 
50 mM Tris-HCI (pH7.6h 10 mM MgCIa . 10 mM 
Xl/d' b-;K 1 mM ATP. 50 mg/ml 0#U V > tf y ) 
(8000) iSilflaxy hT4 DNAU if—^c (GIBC 
0-BRL tt$£) «r**i-&RJC&ft^«it>-C, 16t:UT2.5 
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Y-'^Zmitti'k&X'l&ZOm mfri. EcoRI iSiOOCm 

[0118] >kiz^ i <D±%zm:mifL&v>>*±mmDH 

5 a <7)n>kf-r> h*fflB&50,u I UiPx., -€-LTC:O^Ba 
$T7K±-e30^-^. 42"CtCT 1 &m* LTSO-'tKIT- 1 53- 
mmWiLfCo -^V^T-400 a/ I <7)2xYT^ (Molecular CI 
oning : A Laboratory Manual, Sambrook Cold Spr 
ing Harbor Laboratory Press, (1989) ) SriJUx., 37*C 
CT 1 B#PbM > + h Ltzfe, 50/u g/ml <r>r>\£ 

v ') > £"^fr-t-&2xYT#^*gift (Molecular Cloning : 
A Laboratory Manual, Sambrook Cold Spring Harb 
or Laboratory Press, (1989) ) ^iZZVjzHHiWZ i 

[0 119] 50^g/ml<OT >fcfv'J 

>£-g-*-f &2xYTigtti10 ml rf-C-37lC(cr— 
■?-Lrr^tW^> T^*»;^ (Molecular Clonin 
g :A Laboratory Manual, Sambrook "b. Cold Spring H 
arbor Laboratory Press, (1989) ) (if^oT^'v^.^ 

KDNA SrWRLfco - 3 L,T»fc;h.fc, #tHM1.24St#£ 
itti^-fyj K—Ttcfi*-*-* $1 

V h'-r&fflttZSm-fZ-f^^S, KSrpUCH 
MVL9i:#&L-7to Jif5<O^Slc^oT#ibtL^. J/tHM1. 
24#L#£j£±1-&/Wr>; K-^lcfi^-t-^^^XH « 

V ffiJ££n- Ki-iatfiB?-*^-*-*-^** K£pUCH 



*MVHR16i:^-^L^: 0 
[0 12 0] *te0l2. 
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DNA <7>&&E?'J<7>&5e 



iftf B<0 -/ 9 X 5 K * OcDNA a - K« J*0>tt£E?!l * , £ 
KDNA y-*.x.>-g— (Applied Biosystem Inc.iS) *5 
.fctFTaq Dye Deoxy Terminator Cycle Sequencing Kit 
(App I ied Biosystem Inc. W £fflv>T, 3f 

5 KpUCHMVL91C#S^^>t^xSlHM1.24^#<OL ilV « 

70 "To 5 KpUCHMVHR16(C-g-iti.^-7^xt3;HM 

1.24tftteH m K-f*jtfi?f-Ott*E9!l*E 

ya#* : 2 ic/p-To 

[0121] jgjjg|3. CDROtfeTE 

£#LTi3tK ^•tl-? i tL4o<7)7l^-A v-^gP53-* s 3 
o<Oi@Br^««> i-t^*»>fflM14*5E«« (CDR ) \Zi. 

Jt«Cut»A<« ; i¥$ttTV^75^ -^CDR I«<D7 5yK 
E?iJ<7)^1tt±®*T^v» (Kabat, E.A., TSequ 
20 ences of Proteins of Immunological Interest J US D 
ept. Health and Hunan Services, 1983) 0 C<0.fc-9& 

fii:io'^ ^hmi.24Sl#<opT^«*scot5 ymEFU 

£Kabat ?>(:i l)ftg$*l/;Jiift£07 5 ygSi£?iJ<Of- 
^-xuSTii^-c, JfratefcH'Cic fctcfc t)CDR 
I«ES:a5i:^trt <ife£L*:o 
[0 12 2] 

* [R5] 

g 5 







CDR < 1 ) 


CDR (2 ) 


CDR (3) 


PUCHMVL9 


3 — 5 


24-34 


50-56 


89-97 


pUCHMVHR16 


6 — 8 


31-35 


50-66 


99-109 



[0 12 3] t 



ottg (^^9ffiwii.24a:ftofi5g) 
i. aa^^-ofis* 

*ft 5* 3 - & cDNA * u - > pUCHMVL9i3 X pUCHMVHRI 6 
£PCR iQi&ffiLfZo LTHEF SKR^**- CO 

^!1=mK<&BS#W)92-19759#?B) [;$ALf: 0 

[0 12 4] L«V fiSOT 1 :^^^^^ -7-0NS-L7 
22S (EJ*J#* : 43) XZfH «V«i*Ofc*5>cO«*^ 
"7>f^-VHR16S (BE^J#* : 44) t*. ^OV «OU 

E.oKozak n >-fc >-^Xg£?lJ (Kozak, M, <b, J. Mol. 
Biol., 196, 947-950, (1987) ) & J: tfUindl 1 1 MR& 

<0«r^y^^v-VL9A (HE^J#-Sg- 145) ioilO^H «V ffl 
it O 7^^6(7)^^^^ V-VHR16A (K^iJ*^:46) ti\ 



lo^^-f * K^-E5a*5-ta j BamHI MRVXfSWffi 

[0 12 5] 10 mM Tris-HCI (pH8.3), 50 mM KCI . 0. 
1 dNTPs. 1.5 mM MgCl2> 100 pmole 

100 ngCO^MDNA (pUCHMVL9X«ipUCHIiMiR16) > 
40 ^<tl>°5 unitOAmplj Taq £100 ju I OPC 

R RJE*fi**50/£ I g4t:UT«SJogE 
ttOSfc. 94t:UTl^«. 55lCUTl^ra> 72t:KTl 
jHWO*-f ^^SraOBlffv^ «!fcK72tUT10#WK > 
^r^.^- h Lfco PCR ^»«r1.5J6©i»^r^rn-^y 
^ifflv^TffSL, Hindi 1 1 ^ilTBamHI t7MfcU * 
LTL IIV SitUo^TiiHEF-VL-g k H ttV flK«(C 
ov>TfiHEF-VH-g y 1 {Z^ii^ix^ n - — > ^ L^r 0 ON 
A BW*560lft. IELv^DNA E?iJ**i-^>DNA SfM**^ 
tf^^^^ K t -t tt*FttHEF-1 . 24L~ tfHEF-1 . 24H- 

50 gyl fc^Lfeo 
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[oi2 6] nuf^T- ^ KHEF-i.24L- g «sme=-i. 

24H-gy1 *»fc**t^*lO^£3U*£ = - Ki-*flW* 
(pJKSJ^Hind IIIJ3j:0«BaBHI I- J: •) fflJEBtBrtf' t L, - 
iL<b^7'9X5 K^^^-pUC 19<OHind 1 1 1 33 J: tFBamH 
I gGfiCttAL, pUC19-1.24L-g « S^'pUCIS-L 

24H-gy1 tftZLtZo £33, ■tlx-Z'Uxn-f? X 5 KpU 
C19-1.24L-g «XI±pUC19-1.24H-g y 1 Sr^fr-f*:*;)!? 
B(±. -g-tt-rit, Escherichia col i DH5<* (pUC19-1.24 
L-g/c) i3 J: Escherichia coli DH5 a (pUC1 9-1 . 24H- 
gy 1 ) fc&L, -en^ttFERM BP-5646S.O-TERM BP-56 

o< IfTtDtClTi l#3-5§-) l-¥»&8^8 J!29B^::•7•*' 
^;^. h£&lc£o*§HI£SFft$3x*:„ 
[0127] 2 . COS- 7 ifflJ&^O F7>X7x?ya> 
7#EHM1.24#t#0— ^Q^M* htztb^ striE 

§£?1^<? ?-£C0S-7 (ATCC CRL-1651 ) m^ZH^X 
f*!& L fc„ HEF-1 . 24L- g « SiO'HEF-l . 24H- g r 1 £Gene 
Pulser (BioRadttSO b n^p- 

-> 3 >K'J: hC0S-7«9»atcl^NFff^Kt£mL7t o #DNA 
(10/ig ) £, PBS *1 x 10 7 i8ffljfe/ml O0.8ml OT'J 
n-r-USllx., 1500V, 25// FO^filC-C^U* 
fco Sia^T10^KOIi«^P5<7)^> il^bntfW 

-> 3 ^^a^ti^^aaa^s io%o y -^n^M >7'j- 

<? ->B&iBlfll?t*-&*i--i»DMEM^ffi (GIBCO ttS?) 30 m 
I t-Snx-^c C Oz > + i^-^-BNA120D (TABAI 
*±SS) 4 3 T*72^Ffflc7)^>^ J .^-v3 ><7)^ *§*-trt 

[0128] 3 . FCM »*f 

9Sirtyi1.24fti#:<OStJl^ffi14t±s KPMM2*fflfl&£ffl 
^£FCM (70-t^fh^h>J-) (Bffttfo/:c 4.7 
x 10 s ffl<DKPMM2ifflJ& (#tfffi^£rB3#-§- ^fS¥7-23 
6475) &PBS(-) -em&Ltzfe. ±te^> 9titHM1.24trL 
ffcit^COS^iiffiJ&itSMfcSO^ 1 £ ± WACS^SW^ (2 % 

■7 ->B&j-BJfiL?», 0.1 %rvvc-y b ^a^pbs(-)) so 

jul , ££(±500 / ug/mlO«$8-7^Xtn;HM1.24tit'f*: 5/u 
I 33 <fc l^ACS^ffi^Syu I £*Dx., zRiBT 1 BflSJ -Y > 3r 

[0 12 9] n> bn-;ut Lt*^ 7 #tHM1 . 24#t#jS 
£C0S ifflj|&^#?£<9ft*> •) K2 ^g/mlO + ^ 9SK2 (S 

^ittbBisrKJS-^vKm^sisg) 50^ 1 35 j; WAcs^as 

$50;u I , i £l±ffiSSv-t7^StHM1.24tn:#;0'ftt>h (C50 
0 / ug/mlOffi$S-7'5* lgG2a* (UPC10 ) (CAPPELfi 
SS) 5 /ul 33 <fc U f FACS^S?£95yu I Srillx., l^«tCl'> 
r- L£o FACSiS«jg-CT*^Lfc^, 25^g/ml<75 
FITC^a^^V: htftfr (GAH ) (CAPPELttSS) , ttz 
mO/ug/m\(nF\TmmV¥tiL-?'y Zf/lfc (GAM ) (Beet 
on DickinsonttSS) 100 fi\ Srillx, TkiST 3 0 -f 
V*^- Y Ltz Q FACS^»jRT*^L£^. 1 ml <7> 
FACS«tffi?RC!g?i L, FACScan(Becton Dickinsonttgi) 
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[0 13 0] IS 1 t-7jrtil 0 , v#LHM1.24*iufc£tfS 
tFP L £*ffllfe-C*(±, "7 f X#iHM1 . 24tfc&£ ?£*P L £*-^(i] 

■/7H) > :it*>?>, 7^1.24ft#7WMM2*aifc 

- - y y l fzdmn t ^ x jjlhmi . 24#t#<7> v «i£ 

[0 13 1] HifeglJ 5 . * * 7tnM^ . 24ffi&£zgigjfc 
10 CHO ^B&^Q»3: 

1. 7H imm.s<? p-m^m 

«rfE7-9^S KHEF-1.24H-g y 1 SrfMIES^Pvul 33 J: r>* 
BamHI {ZXffiitL. EF1 "/n^e- ^ -33 X V 1 ^"^ XtnM 
^.2Atn.m IIV K-T-&0NA $r#tr^l2. 8kbp<7) 

(I, DHFRitfS^Jztft: hH Ki"«a 
fST-Sr-t-tr t: r-H mMm^t 9 -DHFR-Zi£-RVh-PM1f 

(S^#ltmS^S#-f-VII092/19759#.HB) (Zffiffl $ iXT 
v^%a^<^ ^-^rPvu^ il^BamHI \ZX^Vc^^ - i: 
20 UJ: r)f|SgL£^6kbpO»fM-rtt--hieDNA BrM-^rtiA 
U ^r^ 9i^HM1.24*n:#« DHFR-/\E-HE 

F-1.24H-g r 1 tmmLtzo 

[0132] 2 . CH0aifla^Oitf£^-a|A 
^pt7trLHM1.24^L#^S^m*«2:-r-&£<6tC> Pvul 
■Cvft'ffc L T W.mmz L £mie%m^< ^ ^ -HEF-1 . 24L- g 
« 33 J; DHFR-^E-HEF-1.24H-g y 1 ^^l^^bn^V 

-is a >mz±*)m&tmm (nirfEcos-7 v 9 

>X7i?V"3>) <7)^frT-e|S|B#UCH0 SBSSDXB1 1 
(Medical Research Council Collaboration Center <t 
30 h«#) izm^mXLtz. 

[0 13 3]3. mXKX^m^H^ 
jffi^ALfcCHO ^B&(±500 /«g/mlOG418 (GIBC0-8R 
L =f±$0 33 J: O'l 056 O^vfl&j-Bifiirt^v^DL^:^ ^ U-^- 
-> a -MEMi$*?£ (GIBCO-BRL tt«) tfliL SR33 

iO-H il^S^i'^-^^SA^tL^CHO 

nM OMTX (Sigma *±S&) ?riDx.. li5iL£^n->o 
1*1, 7*/tHM1.24«t'B:<7?^e* ? ]e5v^OSr^*?L£ 
ittJK. ^)20/ug/ml<O^r^9tn;#:^^^^-r^D-> 
40 #8-13 ^r^ 9tn;HM1.24gtft:S^))&1*i: L£o 

[0 13 4] Htegfl6. ^7ffiHM1.24tfrfccpfE3g 
4tj< 7t^HM1.24^0f^(3:WTO^r-=ff o£o ±IE 
5ftHM1.24#t#i£±CH0 «B«a^, LT556 y - 

ro7') >7';-ff^.if^ vlM* (GIBC0-BRL^±^) # 
^ Iscove's Modified Dulbecco' s Medium (GIBCO-BRL 
ttSO ^rfflv^ ^^SSBBa^^fiVerax system 20 
(CELLEX BIOSCIENCE Inc.ttSS) T*30BWil^«L 
tz 0 

[0 13 5] ^#§1^13, 20, 23, 26^0*308 S t-^ 
50 S?K?rtlJRL, ttl!±5S3ig-7 y bSARTOBRA 
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N (Sartorius ttJR) *ffl^T%«Lfc», fit**:** 

^v^-r AAf i-Prep System ( B***^ vttS?) 

Super Protein A column (bed volume : 100 ml , B$ 

rmmfot ltpbs(-). ?fmM»jSt L-co.iM 

Sth'JfAiift ( P H3 ) *m^r*t 7tn:HM1.24^ 
fi77^-T'f-ML^ *amfl-<4itr.*»Ulll Tr 
is-HCI (pH8.0 ) £?3S*DLT, pH7.4 ttiSUSSISSELfco 
t7L#:iftSl±, 2 8 Onm<7)^R^j|ll5eL, lmg/ml 4:1. 
3500 1 LTSfflLfc, '0 
[ 0 1 3 6 1 SlJifeffll 7 . fjv* 2^HMj 1 24j^Ofettaa 

9tSHyi.24tt:#«TEOtt-&-|ia#ffittUTfNi«:ff 

1. *S-£-ia#i£1£<7>ii!S£ 

i_i . \£**> mmmvin . 2Atn.^-<oim 

-x"7X#tHM1.24 $£#£0.1 M lM««It-4 mg/ml 
tc^ff^L/wf^s 50 mg/ml OBiot in-N- hydroxy succinim 
ide(EY LABS Inc.ttSSO 4 ^ I fcife&DU ^iST-3 B#W 
Rl&$*jfco -5"<Of&, 0.2 M ^'J ->>iti6l.5 mlSrSPx. 20 
^fi-C30#-ffl ^i'?- h LS:iL-$rf?it$-^> PD-10 
*7i (Pharmacia Biotech ttS^) £ffl<^T tf >-ft 
IgG H^fcfrJRLfco 
[0137] 1-2. ig-&l5E»i&14cO«l|^ 

tr * f- >mm.-7 v ^tftHMi . 2*tn.m~ «t a ^ia*rSfi4 

t±, h^aH^^WISHiBBfla (ATCC Ca 25 ) *ffiv»fc 
Cell-ELISA-C-ffc^o Cell-ELISA h li^fcOJ: ^ 

ULTMLfc, 967t7"U- n;i0%>7 vJfc}ejfiL?t£-ir 
&RPMI1640*£flbl- <fc h4 x 10 s mWm\ KflHSLfc 
mSHfflmM&felOO fx \ SrSPx., — *»*Lfc«, PBS JO 
(-)T21SM0.1 %^?^7A'7'K K 

[0 13 8] rn^ + ^^t, 77 -f -x-f -ffiSU 

24ft#£|£l®^LT £7^1-50^ I imx., RB#IC2 ^g/ 
ml<Olf*f->^-7'>^i5tHM1.24tn;#:50^ I £j£inU 

n^t^yy- -tf^Ss* h V -f b 7 M v > (DAXOttSi) * 

imx/:o aict hswk ^i^-> a >Ltz1km& 

50^ I -C£:i&£f£lk£-<2:> MICR0PLATE READERModel 355 
0 (Bio-Rad *fc») £ffl^T490 nmT-^^S^ffl'J^L 

HM1 . 24fitflslC*t LT # > 7 JifcHMI . 24^(iT .XjftHMI . 
24tn;#i:ra^<7)*S-g-|a#^S:^L7to i^^ti^ 

7fjt#i±^*ftHMi.24i5t#iffii;v m&z^-rz 

I 0 1 3 9 1 ^jifegll 8 ■ * ^ 7 fftmn . 24flt#OADCCS 
ADCC (Antibody-dependent Cellular Cytotoxicity) ?Sf 50 



0-155494 

tt^'illl^eJiCurrent protocols in Immunology, Chapter 
7. Immunologic studies in humans. Editor, John E, 
Coligan et al., John Wiley & Sons, Inc., 19930^ 

mzfe-otzo 

^«tt#Wtff.#«>*ffijjiiJ 1 tf#Slt^fioPBS(-) * 
Snx., Ficoll (Pharmacia ttSS) - Conrey (££— Sygtt 
m (Jtftl.077 ) CflL, 400 g -?305Mfljt<bL 
fco JMasMfca-ttU 105< -5 vl&jfclfilit (Wi taker tt 
S) £#trRPMI1640 (Sigma tt») T* 2 I! |BJ*£ 

mm-emj&m* x lovmitc^^jiTicpsiL^o 
[0 14 0) 2. wMfflmomwi 

h-tSIMiBfla*RPMI 8226 (ATCC CCL 155) £0. ImCi O 
5, Cr-sodium chromatet t t> ICIOK +> vfl&^Elfllrt (Wita 
ker *±SS) Sr-t-trRPMI1640 (Sigma ttSO *-e37*C(CT 
60^ >*a-<- b-T^Ct tcj: h&SmSSKLTto ifc 
WitS»<7?ffe, iSfflfl&t Hanks balanced salt solution 
(HBSS) T-3ISf*^L. 2 x lOVmllCPgi L£o 

[0 1 4 1 ] 3. ADCC7 y-b-i 
96^jc^u Jg7"U- h (Corning t±®) ClbHttlRtt L 
/c2 x lOS/mlOlSWifflfl&iSO/i I 77-f-f-f-a 
^UJ:o-r#C>tt^1 ^ g/m I <T>** 7t)tHM1.24«[#, ^ 
■^^i5tHM1.24tn:'(*:. ab&v*(±n > h n — ;v-t: h IgGI 

(Serotec ttS8) 50/u I *nx.> 4 T;-ei553-|$Jg:i£$-ti: 
feo 5 x 10 6 /ml<O^7i^ ^-«BBaS:100 fx I 

**px.. gtB8*r*Jg*&rtt?4 b#w^*l^o -e-oi^. 

i7i^;5'-«5St (E ) tm&imm (T ) Oit (E:T ) 

^ o:k :5:k 20:iXitso:i t Ltz a 
[0 1 4 2] 100 I <r)±ffi>£t h, if>-ri]^>9- 
(ARC361, Aloka tt») T*^*Jiftrp iriSBI? *tfc«rJt 

«tt*«l5feL.fco ft*iSJHJi5c*rti6}I!l5effl(-<±1 %NP-40 

(brl ttss) *fflv»fc 0 wmMmfc®. (%) (± (A-C ) 

/ (B-C ) x100-ett#L^o tiiA Utjlfclf&TiZte^ 
XMMZKtztitfltiZ;®. (cpm ) > B l±NP-40 lC«t hJSJSI 
$^^:ft»t?S14 (cpm ) teXV Cli.ijL#Z&i-f1g2tm. 
(Ofr-CMMZtifztilMiZ;®. (cpm ) Sr^-fo @ 3 tr^i" 
t hn> hn-;HgG1tlfc©LT^> vt?LHM1.24 

tt:#**in Lfc*^ e:t it<o±mz^^mmm^fm. 

Lfcii:3&»?>-. :W*>7 tfcHMI . 24tS;#:^ADCCjS- 
m^-fZ>Zttf7iiZti-fz 0 T'>^.ta;HM1.24 

tint * j^*a t r i> u.-sifibixz^^tfr 
i7i^^-«aaa*«t hfi*<o«Bi!&<oj»#, adccts 

14 ^#-5, * IZ It t h ^#<^FcSB^-£-llT* & 
[0 14 3] HMglJ 9 . WWm.K f^HM1.24^t#:0 



i. wmfct natHMi.24tfi:ffv«i*oiaw- 
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mt^-^^iLv^ fi£oT. v!7X#CHM1.24 
ft#cOL§I£U ? H§j|coVffl*££> Protein Data Bank £ 

[0 14 4] "7^^t)tHM1.24^#:(7)LilVffi^(it: b 
LllV^O-^*r^;U-yiV (HSGIV ) con>-fc>^* 
KfijUgt^LTiotK 66.4%Offi|iH4^ff^^ 0 
— HSGU HSGII RZ/WSG III £ Ii^^-Ptt56.9%. 70 
55.8%S.tf61.5%C0t§fB]14^^L^:o v ^ X#tHM1 . 24 

t: h LiIVfflJto-^r^;w--/l <o— o-e&£ 
hLUV^REI tZ67-O%Offi|0j14^^L/Co Mo 
-C, b^HM1.24^LiIV^O^C0^:*!) 

[0 14 5] WSf&t: h^HM1.24iS#:LiMVffl^CO/^ 

hFRlifflff&fc hCAMPATH-IH^^Uffffi-f-^REf 
<FR (Riechmann, L. Nature 322, 21-25, (1988) 20 
£#SB, S^#|^ai^^^#-f-W092-19759tC|ef&cOS« 
J&fc: hPW-1(7)LiIV^O/^-v 3 > a U^£iL&FR) 
tR— C&*)> ^LT^XCDR ii^X#tHM1.24}ft 
it V^^OCDR <h|i]-£: L*z 0 

[0 14 6] ^X^HM1.24ft#OHi*V^J£tifc h 
H§IVffii£cOHSG I cO:3>4:>^XE?yU:©: 5 {>«^&LT 
;B^) > 54.7%COffirai4^ffft"r^o HSGII 5016 
G 1 1 1 t li * it ^*L34. 6% R ^48. 1 % co*@ £ m L fc 0 
^^XfitHM1.24tn:ffOH§IV^it(ifa;*n^li bt/tteH 
ilV^^C0lt^Hi5V^r. FR1 ^*>FR3 itHi, K Y 30 
H*VMOt^- , /IO-otf*41: b#tftHG3 
<0H§IV^i£ (Rechavi, G. <b> Proc. Nat. Acad. Sc 
i. USA 80, 855-859 ) L T *3 , ^Offl 
R1tii67.3%-e4>o/io 

[0 14 7] ZcDtctb, hJ?t#HG3 coFRSr. WftJ&t: 

tLTfflv^o L^Li* 1 ?), k MJM*HG3 OFR4 (07 
5 yREWt*E»SftTv**v*fcae>K. 4*HIFR4 CBL 
T«v^^ttHM1.24jn:^HttOFR4 kS«V^H 
1££f:^kbiftteJH6 (Ravetch, J. V. , Cel 1 , 27, 40 
583-591 ) OFR4 O7^RIEJiJS:fflv^ 0 JH6 <OFR4 
t i - o CO r ^ y 4r life ^ T ^ * * t/t H M 1 . 24 jft * <0 H fl 
OFR4 £H-co7^y&E?iJ£*1-&o WtSJ&k b#tH 
M1.24tt*OH«va«0*— 0/<- v 3 > a tcisv^ 

H M=R1 ^OSOfi&^i/k HFR3 q*<07\$L<DT < / 
&£^*JftHM1.24ft#:c07^ y^<hls]— <h LfcJA 
*k FR1 #><bFR3 f -C<±t: h HG3 C0FR1 frbFR3 fclfl— 
-t LTCDR (4^**ffiHM1.24St#OH«V« 
i^^OCDR tl^t L/c Q 
[0 14 8] 2. htn»l1.24tft#LSIV«*0 50 



USaf 1 0-155494 

WflWtk hinM1.24tfc#LttS:. PCR j£U<fc£CDR 

24#t# (/<-v*a>a) Oft»Ofc»U81HOPCR "79 
-fv-fcffcfflLfco JMB^'f^-A (EWI**:47) 
RtTH (BE?U#-^ : 48) (±. HEF ^ — HEF-VL-g 

codna fc'W y-f X-T* i 9 K«HH-$ftfco 
CDR -^*77r^ >^7 P 7^v-LlS (E?iJ#-^ I 4 
9) , L2S {mm^ : 50) RD13S (E?'J#-5§- : 51) 
(i-fe>XDNA E^J^^frL. LTCDR -7^7 V t 4 >^ 

>f V-L1A (E?(]#-f- : 52) , L2A (E?iJ#^- : 5 
3) (EyO#^I54) i±T t > XDNA E 

^J^WL-S-LT-eit-PtLy^^ V-L1S . L2SSO f L3S 
CO 5' -*»ODNA E^JU^i"iffitiWDNA Ey»J (20- 
23bp) «r*-t^o 

[0 14 9] ^^PCR SHfUi5V^r4oOjE(&Ar-LlA , 
L1S-L2A , L2S-L3A . S.^/L3S-H Sr^V^ ^LT^PCR 
^*»<:KI»Lfco IS— PCR #><b<0 4oOPCR ^tfE%«: 

»m«fiB#-9WW2-19759#!H) 0 ^C^. 
-AS.t>*H?:JPx.T, h*J&M1-24fiL*L«RV« 
«*3-Ki-*^ftDNA SriffflL^ (IS 2 PCR ) 0 «TfE 
PCR KjoV>T(*. bSt^REI *^OFRU*<Sfllflcli 
bONS-M21 {iL#L«V«itA-v*3 > a in - Kt-ST' 
KHEF-RVL-M21a O^#t^tB^P3#^W095-140 
41*#BH) tMkLtSv^p 
[0 15 0] — PCR ^Fgrll^v^Tii. 10 mM Tri-HCI 
(pH8.3 ) , 50 mM KCI , O.ImM dMTPs . 1.5 mM MgC 
l2. 100 ngcO^MDNA . 100 pmole <D&~T*7 -i -?-RZf 
5 uOAmpli Taq Sr^#i-^>cOPCR a^»S:fflv^fco & 
PCR ^^--^50^1 Ottf4-C«BlLfco ««0tC94r-C 

«i4Lfcft, 94Ci:tim 55x:u-c i^raav72t: 

CT 1 5^WORJS*>f ^ n^tff ^U72t:tlT10*W 
>f jl^- ^ L^io PCR £l£^A-L1A (215bp ) , L1 
S-L2A (98bp) . L2S-L3A (140bp ) SU^US-H (151b 

p ) Sri. 5 %(&»jft:r^rn-^r^Srfflv^r*«L, * 

UPCR T7 7-t>7 ] J L^o ^~PCR HioV^TU, 1 ^ 
g (D&m-PCK <0$Lma, SITS uOAmpli Taq 
i"^98//l CO PCR S^Sr. 94rUT2^W. 55t:UT 
2 5MBR«'72 < Cicr 2 53 k M"C2-»J->f ^ A/>f h 
U ^LT^tClOO pmole co^SP^^^^- (ARtf 
H) S:SPx.^o PCR ^^.-T'SrSOyu I co^MT^v^ * 

[0 15 1] ^ZIPCR UJ: «9^Cfc516bp cODNA BfM"* 
1.5 %fiHk^T^rn-^y^-Cfl|»L. BamHI RVHind 
III T*^kL, »?>*LfcDNA Bft)t£HEF %a^<^^-HE 
F-VL-g/c n-->^L^o DNA E?'J*5eOf^, W8 

htaMii.24«:#L«v««ojEL^r^yKE9y* 

3-Kf^>DNA BfM-i^tr^^X^ K^HEF-RVU-AHM-g 
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Kt&ZLtZo *7 7X ^ KHEF-RVLa-AHM-g^U^itl 

&L§iv^*£o7^y mm*} & x znimmn * mm 

9Hftc hftHM1.24tt#L§lVW£<7V< 
-V3>b^ PCR £ffl^&^SI§3feftU £oT{1;S£L 
fco £flJ!£-7^^-FTY-1 (K?iJS-^:55) ^J:OTT 
Y-2 (BS^J#"^:56) (i> 71(5:07x-;b77^> 

[0152] 7^7^^ KHEF-RVLa-AHM-g k *mMt U 

l, BamHI £ <fc t/Hindl 1 1 TiftffcU #^>*i£:DNA Eftf" 
£ HEF IfeS-^ ^ ^ — HEF-VL-g K U^n-^>^*L> ^7 
X ^ KHEF-RVLb-AHM-g * £r*#£ 0 ^ KHEF-RVLb 

-AHM-g ^^itL^>L$IV^ltOT^ ymE^J^i:^ 

[0 1 5 3] 3. ffift&fc bStHM1.24fit^HHV^O 

3-1. htn:HM1.24i)Lft:H$lV^/^v a > a 

ffiSf&fc bftHM1.24^HllV^i&£rr- K~t~<£>DNA £ 
^om^LTl^tl-L^o t: Y$im<& <^>FR1 -3 isJ:^ 
^ b#tfrJH6 OFR4 Kt-^DNA E£U£, v^X#t 

HM1.24^*H§lV^OCDR £n-K1-£DNA E?*Ro 
*K ffit** b^HM1.24ft#H§IV^ 
£n- K-T^SDNA £l£ft-L£o ClODNA E?y 

co-ett^tL5' -wru^' -ndHindin mmmtL/ 

Kozak n^V^XE^JRU^BamHI EJ&gfcfi/X 7>v 

[0 15 4] Cl^ LTl£itL;tt)NA K?iJ£4lSO:*\) =f 

X ? K*0~#«iiUov>Trr > t:^-? -^*f 

Ltz 0 41@<7)^U =f>t* U^"^ KE?ijRVHl-RVH4^K?iJ 

#-*§- :57-60(w^i" o cin^o* 1 ; ^x * Ktiii 

9 -144 jt£&OS££*U 25-26bpO^-/^ *y ^ffl 
i&m-f&o *U ? K<0[*|ORVH2 (K?IJ# 

■^:58) . RVH4 (E?y#-?*:60) ti-b>XDNA E?iJ£* 
U ^LTti&ORVHI (E?iJ#^-:57) . RVH3 (E?lJ# 
-^159) l±7>^-t>XDNA E?iJ£*-f&o <I*L<b4l@ 

co^u ^x * v*^ kopcr ct^r-t >ru -o^- 
(t215#HH) o 

[0 15 5] 100 ng-fo<7)4«0*U * KR 
tf'SuOAmpli Taq £^*1-&98,u I OPCR ffi^Sr, 
94t:tCT2^racoSl50<7)^ttcom> 94t:tZT 2 ^[Bk 55 
, CtiT 2 55 k WRr>72t:tCT2^K<7)^»b^-i) 2 -*M * ;w 
O-f 3 >£*to£ 0 100 pmole "To^RHPI 

(E?iJ#-^:6D Rtf*HP2 (E?iJ#-^:62) 
-f^-i LTWWLfclk PCR f^-r^SO^I offiftt 

-eav^ -eLT94t;uri»ii!i<o««josettoft. 94*c 



(24) EfH¥ 1 0- 1 5 5 4 9 4 

[0 15 6] 438bp ODNA Br>t£l.5 * 7 2f n - 

X^iffl^tffl8L> Hindi 1 1 R*/BamHI K £ rft'ft 
L> 1131^* * -HEF-VH-g r 1 IC^U- 

->^L/Co DNA E?iJifceOf£. IELv*HttV«ttW>T 
5 yREFlJSrn- K-r*DNA»fM-*#try^X§ K£HEF 
-RVHa-AHM-g 7 1 t Ltz 0 $7^7 X ^ KHEF-RVHa-AH 

70 aHEBI*rEyfl#* : IIU^-To S*6ct btJtHM1.24fet#: 

H«VS*^/<-y3>b, Cx dRt^e SrtlTOi: 

[0 15 7] A-va>bli, fSl^^f^-t LT 

(E?iJ#-^:63) iSiiO^A (E?iJ#-^:64) Srfflv^ ^ 
^ KHEF-RVHa-AHM-g y 1 SrSIMDNA tit, PCR ft 
UJzOitlBU V^X^ KHEF-RVHb-AHM-g 7 1 SrW^o 
^"/^X^ KHEF-RVHb-AHM-g 7 1 lZ<£i tl& H§I V«J* 

65) ^i^'CA (K?iJ#^-:66) Srfflv^ ^ v X ^ KHEF- 
RVHa-AHM-g 7 1 *mm0UA t lt> PCR ffiUJ:*)i#it@ 
L, 7*7^^ KHEF-RVHc-AHM-g 7 1 Sr»feo *-/^X^ 
KHEF-RVHc-AHM-g 7 1 U^i tL^> HII V«J^OT ^ J ft 
E?iJi3j:^^E?iJSrE?iJS-^ : 13tc^i- 0 

[0 15 8] /<-v'3 >d(i, KIWKy^'f T-b LT 
66fiO T ^ > v > 73fic7) hVt->^'J v 
>U9S*i-*J:-7UKW-LfcDS (E?U#* : 67) fiitf 
JO DA (E?iJ#^-:68) Srffl^ ^ KHEF-RVHa-AHM-g 

y 1 ^r^MDNA t LT-/^X ^ KHEF-RVHd-AHM-g 7 1 £ 
f#£o *T°^X^ KHEF-RVHd-AHM-g 7 1 tl^ttt^Hil 

v^itor ^ yKE^J^ xifi&mmizmm^ : 

>^7 7->C, 69fi:0^^*^>^n^ ->>UJE 
•■r&i^^KW-LTtES (E?iJ#^-:69) i3 J: LKEA (E 
90*-^- : 70) Srfflv^ v X ^ KHEF-RVHa-AHM-g 7 1 £ 
SIMDNA i:LTit<SL. 7°^X ^ KHEF-RVHe-AHM-g 7 1 
£#*: 0 ^-/^X ^ KHEF-RVHe-AHM-g 7 1 IZ^tti&H 
40 «va*U*S*L47^y ^E^iJ i3 £ WSU6E59 * E?iJ 
: 15U^i" 0 

[0 1 5 9] 3-2. H«^>f/ 1 J 7 KVa«Of^» 
H*/>^ , JyKVili<tS:2«IWItUo 1 oiiFRI t 
FR2 07< yKE?lJ^^XfttHM1.24 fitfrfi*^* 
I). FR3 <LFR4 07 ^ y *E?!I t bJSlHM 1.24 

h/N-f y KtnlHM1.24St{*:, t^loliFRI t FR2 
07^ yKEy«* ? S»«:t h*rtHM1.24fii#:(75HiIV« 
«OA-y' 3 > a fi*t*»), FR3 tFR4 
50 ?a*^^XjtHM1.24trL^S*i: Jfc4 t: b • -?VX^<{ 
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7 'J v KttHM1.24tjt#"C*4o COR flWcOT ^ /KE 
[0 16 0] 2aOH§I^>f/V y KV«J*liPCR Si: 

>fv-i|tfflLfco JMB^'f^-a (EW«*:71) 
RtTh (BW** : 72) (i, HEF §131^ * -HEF-VH-g 
yT CODNA eyiJfc'W rU^^Xi-^Jl^UKtfSjx 
fco HM^^rU ? FtiES^'f^-HYS (E?!l#* : 
73) (i-t>X0NA E^J£*FU HiMr'JyK^'f 70 
v-HYA (E?iJ#^-:74) {iTV-f-fc^XDNA E?«Sr* 
L*LTfc#v>lC«1gttfcDNA E*Ji:fc4J:^K»i-Sft 

[0 1 6 1] FR1 <hFR2 OT^KEWv^xfiiHM 
1.24*FtfrS*"C*»), FR3 <b FR4 OT^REWWI 
Jftt baHM1.24^OHfRVa«(0/>*-v 3 > a fi* 

R m&^&^X-f?* < K HEF-1.24H-gy 1 «rS»MJ: L 
^SCt*^ a tH«^^'J y K^^f T-HYA* 
fflV>*:PCR 7^^X^ KHEF-RVHa-AHM-g y 1 *mW.t 20 

* K^^-HYS (E?!l#* : 73) t 
nU774-?-h (E9!l#* : 72) Srfflv^cPCR Srfi 1 

-^LT&PCR KWtfMSLfeo JR— PCR ^^2o 
OPCR £*»**ixfcaflWffifiteKJ: *)T y-tr>rU 
(BK#K i miS&IB#-f-W092-19759#SH) 0 

(0 16 2] ^»^7>fv-a (E?!l#*:71) 

RtTh (E?!l#*:72) SriflxT, FR1 <hFR2 OT^y 
»E^^^^StHM1.24SL«:a*-e*^. FR3 <hFR4 
<DT$ SWBttWrmWLK bttHM1.24«L#OH«V« 

3- K+*£*DNA £»~PCR RPTeit'lH L o FR1 £ 
FR2 COT ^y»E9»J^S«ffit: HStHM1.24flt#OH« 
V*J*0/*-v* 3 > afi*"C*0> FR3 t FR4 07^; 
RE?W f -7 * *tftHM1 . 24fitf£fi5tt kiiHtt^^y'J 
*y KV«Of»Ofc*i:, ^-PCR S«U±5V>T:/7 
7, = KHEF-RVHa-AHM-g y 1 t»Ii:lM^7^7-a 
t HffUWrU y K-/9^f ^-HYA £fflv^cPCR V 

7xu* HEF-i.24H-Hg y 1 zmmt LHm^J 7V y K 

-/^'f v-HYS <h^-/v^^- h £rfflv*;tPCR 
v\ ^LT&PCR Lfc 0 *— PCR 40 

OPCR ^ftWSr-ttLfeeffOffiWttUJ: 9Tyte>"rV 
$*ttz 0^#^tBK&B3#-fW92-19759#ra) 0 
[0 16 3] Jfcfc, ^•/v^-v-aSU ? h*ijn^T, 
FR1 t FR2 O 7 5 y KE?!!**!?** t: b fitH Ml . 24tt# 
<0HiKV^*SO/*-v 3 > a fi^-C* . FR3 <hFR4 <D 
7*y»EM#^***fcHM1.24 Jft#fi*4:£&H§f 
/W 7 KV««t3- K1-4^ftDNA ^mrPCR » 
Hr-C*(SLfco ^-PCR > PCR Tv±>7 
V> f£~PCR , S(W ^-HEF-VH-g y I 

*n-^>^*ffi(i||ifcfflj 9. WSJ&b bHM1.24#i 50 
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l 0 1 6 4 ] DNA E?iJft5E<Of£, FR1 h FR2 07<yS 
E^I*^^^ttHM1.24tft#S*"C*»). FR3 tFR4 <0 

r's ;mmw>mmf£K bJftHMi.24tt#wH§jiv«ja 

Lv^7^SE?iJ&3- KlT&DNA Wffr**tr-/^^5 
K £; HEF-MH-RVB-AHM-g y 1 t$T% Lfz Q = KHE 

F-MH-RVH-^AHM-g y 1 U<^£ fl& H§£ VI«OT ^ 7 KB 
?iJS^SE?iJ^E?y#-^ : 75tl7F-fo FR1 hFR 

2 OT^KEW^ftfc h»tHM1.24tS:ffHiRV« 
U^-vaVaim 1 ), FR3 i:FR4 OT^KE 
yiJ**-r^XjtffHM1.24 tii#fi*t44H«i^>fr'J 
y KV««OIELv*t^ ymE^J^n- K-f &DNA WfM" 
^ ^-tr ^'^ ^ ^ K £ HEF-HM~RVH-AHM-g 7 1 t^L^o 
KHEF-HM-RVH-AHM-g r 1 iZ ^ftt^HIMV 

-To 

[0 1 6 5] 3-3. WSl&fc btFiHU1.24tt;#Ha[Va* 

/N*-V 3 > f - sOftS 

ht«HI1.24tt:#H0V«l*O#/<--y 3 > f , 
h N i> k> 1> m> n^ p^ q N r l$.Xf 

JK-/7-f LT75f4co h ^^^>^-t i ; 78© 

#^-178) io <t CKFA (E?!l#-f- : 79) *fflv^, 7*^*^ 
KHEF-RVHe-AHM-g 7 1 *»MDNA t LT> PCR ffitC J: 
ifiBL. "7'^^^ KHEF-RVHf-AHM-g y 1 
X ^ K HEF-RVH f -AHM-g y 1 {Z^i tl& Hil Vf«<7)7 5 

-/•Eyijis-tvaasEyijSrE^j** : ibk*-**. 

[0 16 6] ✓ 3 > gii, tm^^fv-tU 
40teO7^->^r;i^->U^S1-& i: 9 UKtfL/c 
GS (E?*J#-^:80) ^<t^GA (E9a#-S-:81) Srfflv^ 
•7°^X ^ KHEF-RVHa-AHM-g y 1 ^r^fMDNA t LTiflS 
^ KHEF-RVHg-AHM-gy 1 £#fc 0 ^ 

KHEF-RVHg-AHW-g y 1 IZ&i 1x2> H$I V^OT ^ J & 
E?iJi3 J:ira*E98*Eyy#* : l7C^-to /<-v a > 
h(i, 3E*flRy7>f t LTFS (E?0#* : 78) 
OTA (K^JS-^ : 79) Srfflv^ ^ KHEF-RVHb-AHM 

-gy 1 ZmmOHA t LXmWiL, KHEF-RVHh-A 
HM-gyl mtZo ^-7°^X ^ KHEF-RVHh-AHM-g y 1 \Z<£ 

**L*H«v**or ^ yREWfiiaftttttEydtEyo 
: 18(1^1" o 

[0 16 7] /<-v 3 > i t*. fsgy7^-tu 
83fior;i-^ r ^>^r ^^->tc. 84{£co^r i ; >^7i- 
;u77->t:^t^J: ^UKtfLfcls (E?'J#^ : 8 
2) i3i:^IA (B?iJ#-^:83) Srfflv^ 7^7 ^ ^ KHEF-R 
VHh-AHM-gy 1 tilD N A t LTi#ipS L, "7*7 7s \ KH 
EF-RVH i -AHM-g y 1 «r^#^ 0 *-/7^^ K HEF-RVH i -AHM- 
gyl U^itLSHttVW^OT^yREWiJiV** 

Eyij*E9!i#* : i9U7Ff o ^*-v3 > j ii, «*acr 
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y 4 v— t LT66f£OT^->* ? U y>|;jtnt4 J: 
o KKtfLfcJS : 84) ^ja (E59#* : 85) 

^fflv\ KHEF-RVHf-AHM-g y 1 £g|SDNA tL 

TflMBU ^7^; K HEF-RVH j -AHM-g y 1 *%tz 0 
^ X ^ KHEF-RVHj -AHM-g 7 1 fr* H«V«J*0 7 

[0 16 8] /<-v*a >k<i, ^SS^^-t It 

LfcKS (E5S#*:86) fiitfKA (EW**:87) 

7^* = K HEF-RVHh-AHM-g y 1 £g|MDNA t LT*i 
(BU 77* ^ KHEF-RVHk-AHM-g y 1 £Wfc 0 #77* 
< K HEF-RVHk-AHM-g y 1 IZ&t *L& HSI Vg«OT ^ J 
»EW*J:Vtt«Eyy*E?y#*: 2 llc^i- 0 
a > 1 (i, 82»JR79>f t LX8M&<7)tf)i? * sWl 
&>f)V9 ^ >iz, 82B f±o-fcU >**>f vn^>>i:^i 
J: 9 UKtfLTtLS (E?!l#* : 88) 4JJ:WU (EFO 
89) Srfflv^ 7^ * ^ K HEF-RVHh-AHM-g y 1 
fflDNA £L"Ci#(8U 7*7*3; K HEF-RVH I -AHM-g y 1 £ 
»fco #77 K HEF-RVH I -AHM-g y 1 U^ttt&HII 

v«*or ^ sm£>m&*u t &&mizmm^ : 22c: 

[0 16 9] M-v 3 >m(±, ^B^7^v-i: LX 
Z\HL<Dlf)\<9 ^ >Wi1fi7fr9 * 82b teO-b'J 

^ yn^»i;, 87140 h U:t~>#Hr 'J >CfIf^ 
UKtf-LfcMS (E^J#-f-:90) <hMA (E?iJ#^ : 9 
1) Srffl*^ 7"?*^ K HEF-RVHh-AHM-g y 1 Sr^MDNA 
tLTitflSL, 77 X ^ K HEF-RVHm-AHM-g y 1 
^7^; KHEF-RVttn-AHM-g y 1 H«V*tt 

or ^ y«lE5!l*5 iVtt*Ey!l*E^J#* : 23U^i" 0 
/<-v 3 > nfi, |^11|7'7^ T-fc LT82B ffiO-feU 
yn^y > UjE*i-& <fc 9 Utttf- LfcNS (E?!l# 
-*§- 192) io «fc £/NA (E5!l»* : 93) 4rffl^ ^W?K 
HEF-RVHh-AHM-g 7 1 £»32DNA t 1X7^7 X < KHEF-RV 
Hn-AHM-g y 1 Srt#fc 0 ^7yX^ KHEF-RVHrv-AHM-g y 1 

ew#* : 24K7F1J-0 

[0 17 0] ;^/a>ott, tlS"/7^7-tLt 
87{£0 hVt->A ? -t 'J > t n izmt LfcOS 

(E*!l#*:94) £<tm)A (E9!l#*:95) Srfflv^ 7 
7^; K HEF-RVHh-AHM-g y 1 SrSSMDNA <h LX~fy^< 
KHEF-RVHo-AHM-g y 1 £Wfc 0 #7^X3; KHEF-RVHo-A 

HM-g y i u***t*H«v«i*^)T^y«iEyy*J:r/a 
«EW*Eyy#*:25u^-ro a > p <*, xaik 

7^-fv-i LT78fi:<o/<u >^77->i:^f^J: 
^ic«W-LfcPS (E^J#*:96) 45J:m>A (Efll#*: 
97) Srfflv^ 7^7^^ KHEF-RVHa-AHM-g y 1 Sr^MDNA 
hit, PCR ffitC J: OifffiU -7°^ X ^ KHEF-RVHp-AHM 
-gy 1 S:#^ 0 ^7^; KHEF-RVHp-AHM-g y 1 tC^J 
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[0 17 1] /N'-va^qi^ MK^-fT-iLT 

(E5»J»*:98) j^Ji^QA (Ey»J#*:99) *fflv\ ^ 
7X; KHEF-RVHa-AHM-g 7 1 5:^MDNA tit, PCR j£ 

J: *5 *»*SU> y°y*< K HEF-RVHq-AHM-g y 1 Sr?#/c 0 
$7°7^^ K HEF-RVHq-AHM-g y 1 U^i tl^> H§I V«*S 

/N-v'3>rl±, ^Sgy7^-tLtCS (E?«# 
*: 65) 45 J: VGA <EyiJ#Hg- 1 66) im^K -/^X^ K 

70 HEF-RVHp-AHM-g y 1 ^rSIMDNA t LT> PCR i£UJ;l)i# 
«L. -T^X< KHEF-RVHr-AHM-gy 1 *»fc 0 ^^^X 
^ KHEF-RVHr-AHM-gy 1 (C^itLS H«V««<75T ^ ^ 
«UEfiJ4$ iVtt«E9y*Ey!l** : 28tc^-r o 
[0 17 2] SWffit: bfitHM1.24*ft:«:H«lva«<0/^- 
V3>s4r. PCR «rfflv^JEHfM§tt4CJ:oTft«L 
Tto SE#UK^9>f^-SS (E?iJ##: 100)45J:WSA <E 
?|J*# : 101) ii. 69ffio^ft-^Mvn>fy>i;^ 
A-T* £^ CtSrff-Lfwo ^7X^ KHEF-RVHr-AHM-gy 1 
?:ilMhL. ±E-/^-f ^-Srffl^rit«Lfc«. S*?- 

20 4»^ffl$U BamHI 4s J: CFMindl 1 1 "C«ftL^ »fe 
fltzDHA ffifM-^HEF ^-HEF-VH-gy 1 ^ n - 

^>^L. ~fyX< KHEF-RVHs-AHM-gy 1 t»fe 0 
7^; KHEF-RVHs-AHM-gy 1 (I^J tt^> HfllV T 

s swtw&ii&xm&m&mzE&m^ : 102 u^i- 0 

[0 17 3] &45. miS-7°vX ^ KHEF-RVLa-AHM-g /c R 
L^HEF-RVH r -AHM-g y 1 h ^fi^fh<0 vf&mi&i - K 
■r^**S:«IR**Hindlll iSiifBairtHI Hi:»9$iJIS»f 
>ti:L> Ctt^^-/^X^ K^^^-pUC19 OHindlll 
£J:t/BamHI SPfi^Jf At^ c -en-rtLO^^ X ^ K(i 
50 pUC19-RVU-AHM-g/c SCKpUC19-RVHr-AHM-gy 1 t^^&L 
/Co ^43> -ett-rtLO^^^^ KpUC19-RVLa-AHM-g a: io 
<t^pUC19-RVHr^AHM-gy 1 -ett-P 
tv. Escherichia cx>l i DH5 a (pUC19-RVLa-AHM-g /c ) 45 
J: Escherichia col i DH5 « (pUC19-flVHr^AHM-gy 1 ) 

<tfTtn|ClTB l#3-f-) i^ffi8^8^29BU, 
FERM BP-564545<tm=ERM BP-5643t Lt7^ 

[0 17 4] &45, ffife-r^X^ KHEF-RVHs-AHM-gy 1 
40 ^feO?Tft***3- Ki-4«**«H*S5Hiiidlll i3 
J:t/BamHI i:i DiRifrfc U C:tL^^^X^ K^^ 
^-pUC19 O BamHI 43 J: XfH\nd\ 1 1 SPfitCjf A LtZo W 
<bti/:^7^^ K5rpUC19-RVHs-AHM-gy 1 t$t%Ltz 0 
~?y*< KpUC19-RVHs^AHM-gy 1 «r**"i-4^:»m«±. 
Escherichia col i DH5 a (pUCI 9-RVHs-AHM-g y 1 ) tfo 
L, X*SE«K^*X^X«tt*flf*»f <3ctt*o<tf 
■rlT*:iTS 1*3-^-) i:fffi9* (1997^) 9^29HU 
FERM BP-6127h Lt^X h Hl^«it$ 

50 [0 1 7 5] 4. WS&fc h8tHM1.24gt<*:. ^StHM 
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Wfl&fc htnW1.24jft#0*«*Wilii-*fc*UW||iat 
Mfijfl1.24tt#i: < 73 > bn-/HSt#fc LT 

HM1 .24«t#:Hfll Vf*0/<- v 3 > b Jil|*<0#^<- v 3 

>£flesi"&RK troFRrtor* ;m%&*&&-?'<& 

fco ffigJ&t: hJtotl1.24flt#L«[/<-v*3 ^aco 

[0 17 614-1. >tnMI1.24tn:#0»a i0 

(1) 

fflMEfc bt^1.24»t#H«[Ofc*0|&31^^^-- (HE 
F-RVHa-AHM-g y 1 HEF-RVH r-AHM-g 7 1 ) h 
trtHMI . 24*/tte L §I<0 afr <0#fe5L^ * * - (HEF-RVLa-AHM 
^*&&WiHEF-RVLb-AHM-gO &10//g £Gene Pulse 
r mW (BioRad*±S) ^rxvnn^-/3> 
ti-fc 000S-7ilM4UBWJBIMElftLfeo #DNA (10^g 
) PBS 4»1 x 10 7 ffil&/ml <O0.8ml 
UiDx.. 1500V. 25^FOSfi:r/^^$:4x.^o 
10 17 7] ^ifiUTIO^MOEffifflBOf^ xbn 20 

>7'J vB&iElflLr»*^*i-^DMEM^SI}e30 ml 
(GIBC0 t±S) USDX-fco 37«C. 5%C0 2 OMTt 
72B#WO*g*&C02 ^ >*^-?-BNA120D (TABA 
I ttS) £JHv,*T*Tofcffcv ^«±»**fc. JS^n- 
*-03 (HITACHI 4±») £2£*L£^L^15PR-22(HITA 
CHI ttS) IZ£ OlOOOrpm. 5 frm<D&bfrM$:ff\<*M 
J&®Lft*mi;L, 70n3>t>H/->- (Centri 
con 100 > Amicon*±S) *»'kn - ? - JA-20 -1 (BE 
OMAN ttS) *tt#Lfc»-M»J2-21 (BECKMAN ttS) 50 
UJ: 1)2000 rpnOftfl'T'CR^Saifttt^^^^v^ Ce 
ll-ELISAtlfflv^Co 

[0178] saws* h«Hii.24»i#o«a (2) 

SfflM&fc hfthW.24jft#H§I^-v 3 > sOfc^M 
( HEF-RVHs-AHM-g y DWiffiU JftHMI . 24£t 
fcLmV>tz#><Oft$l'<? * - (HEF-RVLa-AHM-g k ) #10 
^g £Gene Pulser ^fi (BioRadttS) «:l^xl/^ 
hn^i/-y 3 >i:J: ^)C0S MftunttJBJHEfeLfco 
•&DNA(10//g)£. PBS *1 x 10 7 *fflj&/ml O0.8ml COT 
'J3 - MUDx.. 1,500V. 25^ F co^fitCT/NVUX^-^ 40 

TLtZo 

[0179] aau-cio^noBiaiHmoft. h 

>7V-) vB&iBJfiL7S*^i-^DMEM^*JS30ml (GIBC0 
ttS) USPx^o 37t\ 5% <XteO*ftT-C72WWO* 
#£C02 4 >^^-*-BNA120D (TABAIttS) 
Tfrofctfc, *S*±«r£**^ it<l>n-* -03 (HITACHI 
ttS) ^^»t7t:^L>«05PR-22 (HITACHIttS) i:t 9 
lOOOrpm . 5frm<0&<kfrm*ft^MMfaK*&&L, 
v>f ^ nn>-fc> h ix— ^ — (Cent r icon 100> Amicontt 50 
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S) t»tn-^ -JA-20 -1 <BECKMAN*±S) Sr=£*L 
fc«'fr»J2-21 (BECKMAN*±S) tlJ:*)2000rpm O^fefrT 

XGV13mm ( 5 U #Ttt«) ffl v^T*jft** Lfc O £Ce 
ll-ELISAtlfflv^Co 

[0 18 0] 4-2. 7tfcHM1.24lft#W#£R 

v^HM1.24St#:H$lO^^Of&^^ ^- HEF-1.2 
4H-g r 1 7^1.24lSftL«Ofc*<0*a^^ ^ 

- HEF-1.24L-g*#10/<g Srfflvs ±BS««;fc b trtHM 
1 . 24 co SfelR <7> j£ ( 1 L tz o X Ce 1 1 -EL I SA \Z ffl v 
tztb<K** 9*aMI1.24SL#*»l»Lfco 

[0 1 8 1] 4-3. hBftLd^-yg > a h^r^< 7 
H«rt» & & &i/lHM1 . 24^#:0%a 

^ 9S£HM1--24*fi:#H«lOfcee)Of&a^^ ^-HEF-1.24 
H-g r 1 tSMt bfctHM1.24^LII/<-v 3 > aO 
^46<7)#63l-<* ^-HEF-RVLa-AHM-GA:#10^ g «rfflv^ 

htnIHM1-24*n:ffOf&ao*feua£oT, Ce 
ll-ELISAtlfflv^^^<7>e HftL«/N-'/3 > a t 
^H»4^44 ttHMI . 24t/t#: *: US L tz 0 

[ 0 1 8 2 ] 4-4. Hll^-f y»J * KtfcflWSfeR 
Hil^>^ *y KV*«Ofei60f&a^^ ^- (HEF-MH 
-RVH-AHM-g / 1 ^V^iHEF-HM-RVH-AHM-gy 1 ) 
t: hfitHM1.24tn;ft:L«Ofc*!>Offea^^ ^ -HEF-RVLaWV 
HM-g/c#10^g Srfflv^ ±|GS»ffi ^ h StHMI . 24#t#<7) 
%a<20 77 ft ^ L o T Ce 1 1 -EL I SMZ ffl V O H II 
/N-fr 1 ; *y KttflctWSLfco 

[0183] 4-5. ^SSOiflJ^ 
»^*Lfcffi#0»fta5g«ia-ISA ia»)lfo/:o ELISA 
ffl967t^^-b (Maxisorp, NUNCttS) 3 - -jr 

4 >^'7 7 7- (0.1M NaHCOa, 0.0256 NaN 3 ,pH9.6 ) 
CJ: 1 Aig/mlOftKUSSLfc'V^SLt f IgG fit* 

(BIO SOURCEttS) 100// i ^inx.. MiST-INfWcO^ 
>#A^-va >*tfv*Bffifl:Lrt:o 100// 1 Otf^;^ 
■;77- (50mM Tris-HCI, 1mM MgCIa, 0. 15M NaCI ,0.0 
55fTween20, 0. 0256NaNa , 1 564^iflLtS T )V 7 ^ > (BSA) , pH 
8. 1 ) -C n y > if L ^ Rj^ it «tft« * fi 1 o fc?f« 
MnHI1.-24tt^ ^irtHM1.24tS:#:. SLKHSI^ 

f^, TfriJVy*xyT*-*£mm j V¥tn.K MgG ttfr 
(DAKOtiS) 100 /i 1 Srtnxfco 

[0 18 4] IfiCT 1 nm<F>4 >4ra^-v 3 >i3J: 
^iJfei^OSt, 7 (50mMNaHC03, 10mM MgCI 2 

(pH9.8)) USfSfLf: lmg/ml (Sigma104, p 

hn7xx;Mj SIGMA ttS) 100 /i 1 

x., 405nm "C<7)^J5^MICR0PLATE READER Model 3550 
(Bio-RadttS) *fflv^-c«5&Lfco lSffiiffl^«p D p t L 
TfcHgGI* (The Binding Si tettS) *fflv>fc 0 

[0 18 5]5. btftHM1.24trt^3E*^CH 
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5-1. fflMSfc htn:HM1.24fiL^HfI|&^^ 9-<Oim 
•fyXS. KHEF-RVH r-AHM-g y 1 £$l]|&BS^Pvu I St/Ban* 
I izxffiitt, EFl ^nt-^-5iWfl|«k FftHii. 
24fiti$ H «(V«ttc4: ^ - Kf & DNA fc-Strtt 2.8 kbp<0 

JfcU, DHFRitfr^-iSiO-'t: h H*56#«i*t 3- Ki"* 
-£-trl; h H £Ji#&?&^ 9 9 — DHFR- AE-RVh- PM1 
f (PBIW*tt : m«&HI»*W092-197S9)(=«fflS*lT 
^^SP^ ?-£Pvul#.t>'BaniHI U-CjBit-*-* -I i U 

U SWfiKt bfitHM1.24flt«:H»;|im^^ ^-DHFR- A 
E-HEF-RVH r-AHM-g y 1 £*£SL;to 
[ 0 1 8 6 ] 5-2. CHO fflm^O&itt&X 

Pvul T-^ft L TlttMfcU t felttEfta^ * * —DHFR- A 
E-HEF-RVH r-AHM-g y 1 & t/HEF-RVLa-AHM-g 
n-JfV-v-g «5*Ti£tlW|« (HiJieC0S-7 

f)F7>^7i?i/3» O^feftTT-RB#(;CH0 fflm>X 
B-IUrilfS^XL^o 

[ 0 1 8 7 ] 5-3. MTX K £ & Sfe-fitiH 
Ste-fXLfc CH0fflflSI±500 /ig/mlOG418 (6IBC0-BR 
L S.0-'10%<7) * ->B&j,Bjfiijt SrjifciP L * * V * v 

K?pg-<r -MEM*§^}£+ (6IBC0-8RL tt») T*(±L« 
£tfHSI#&S^*-* i #l^A$*L*:CHO iSfflH&O*** 
if JITS, fcilBUL^o -hf£J$*}E^i:iO 

nM cOMTX(Sigma tt58) SrllPx., iffil L-fc^n — >£>-9 

fctt*, *t» 3 //g/mlOWSffifc MRHn.24tt{|Eft£** 
^-f^a-># l «rW> WHfifct: h t/CHMI . 24frli$-M&.ffl 

[ 0 1 8 8 ] 5-4. mmm, t h t/tHM1 . 24ft#«>ftfi 
JHNftK h^HM1.24i5t^«7)^l±JiJ.T<7>*ffiT-tf ofc„ 
-tfBWflJftfc hffiHM1.24j?t#j£4-.CH0 SBJfeSr. ««!iL 
T10%Oy - yn/'J >y 'J --> vfl&iEJfllrt (GIBCO-BR 
L ttSS) «r-&*-r-2)500 /ig/ml<OG418 (GIBC0-8RL tt 
S) t*SnLfc^ * V*-> Vtta -MEMigSfifc (Gl 
BCO-BRL f±S»0 *fflv», 37"C, 5 % C O2 O*fl-TT10 
BOigS£C02 -< >*j--^-^-BNA120D (TABAI *± 
S) «:fflv»Tffofco ig«B8&f£8, 10B §K«*»* 
®JR L, TS-9D - 9 - L^it'L^RL-500SP ( h 5 

-*Itt«) *fflv>T2000rpm , \Ofrffi<r>&<isfrW.*'fT 
^m^^mmWiiB^Ltz^ 0.45 A/m > 
-?V>*i>-o#Y)VY y-77 J )V9- (FALCONttSg) \Z 

[0 18 9] i<0S»«t ht£HM1.24inl#j£*i-.CH0 *ffll|& 

««*K**opBs(-)*ttixA:», Mmfctt-ttmmmco 

nSep LC100 (MILL I PORE *±$S) «fc miyper D Protein 

a*7A (H**-^ ->tt«) ftmoifc9J#tc£ 
o*§®«jg»fl![t LTPBS(-K »U«fl|«[i: LT0.1M 
9 J^>m.i- h ') <y ^.mmWL (pH3 ) ^fflv>TBiSl: b 



(28) O&mW- 1 0- 1 5 5 4 9 4 

54 

JfcHM1.24#t#*T7-i -TJ-ttStLtZo mthWfrttig. 
*>IZ 1M Tris-HCI (pH8.0 ) fcife&P L-TpH7. 4 #i£UIB 
ILfcfi &>kl&*1-i£l82?Centriprep 10 (MILL I PORE 
tt«) ^fflv^TjgiSli3j;m>BS(-)^Oiit«fl£fi^4=jT 
^\ ?Lg0.22 yt /mO> >7ls>7<( ;U?-MILLEX-GV 

(MILLIPORE *±S0 fcffl^TiS&i&MLttfSWt&t: b 
tn,m].2Atn.#.*mZo fflSUftftOi&Sti, 280nm Oi»* 
BEfcaHgU lmg/ml £1.350D£ LT^m L*r 0 

[0190] jBtfcgl 1 1 . Wmfct hfttHMI.24 fitflg 

S«fig: t h J/tHM1 . 24tlt#:ttTEO*(tffl[tt#«tt^ i: 

1- 1. JjfcS^^ttOjiil^ 

*t<l^S't40?ffl^(±. WISH^^fflv^f-Cel I -EL I SAT* 
=}fo/i 0 Cell-ELISA-/V- K±l»IB*ifc« 7 . 1-2t?|3lft 

[0191] TO -y * > ^-cof-fe, COS-7 «BS&<0^*±it 
**«Lr»^-H7t, i7t(±CH0 »fl&0^«JijtJ: 10 
20 SSitfcWtfti: btaHI1.24t«:fltSrS»*JRLT#^:t= 
100// I JPx, ^iatCT2^FW-f ^at-> a >i3 J: 
IfifrgKOm. ^frX^isy-JfrnffiV^irtiLt MgG J5t 
^ (DAKOttSO *tO-tfco ^jSUT 1 B$ffl^ >df^^- 

3><0»> 6N^K50//I T-RId «rfTih$-iir, MICROPU 
TE READER Model 3550 (Bio-Rad ttS) £fflv*T490nm 

[0192] 1-2. ^-g-m#rS1tOS!l^ 
If * *■ > •> X ^rtHMI . 24WC#:(Z J: -5. *t-^ia#rS'tt 

iO (±, WISH«Bffe£ffl^Cel l-ELISAT^f o Cel I -EL ISA 

C0S-7 aBS&<7)^«±r»4rift«ILT#e>iv^ > t"t:(±CH0 
«B)l&<0Jg*±T»«t *)toSkZtttzmttit.K f^tHM1.24gt#: 
SrSP&*rf^LT^t~50^ I Snx.^ |S|^fU2 //g/mKOl-f 
*-^>^ia^^^JfLHM1.24i5t#:50^ I ?ri^*Pt> ^jStC 

vf-tm^H/-/h7fv> (DAKOtiS) **Dx. 
tic ^St:iTlR#fyH>*^-v3>L£f£i*?£U 
^S^^SPX^ 6N^50^ 
40 I -eRlu« : Sr# ; ih$-li:> MICR0PLATE READER Model 3550 
(Bio-Rad ttSO £fflv>T490nm ■eoqRjtK^iffl^U 

[0 19 3] 2. ffi»J&fc biJtHM1.24t?C^fFffi 

2- 1. L«K 

h *fi:HM1. 24tjL#<7) L v 3 > a OfHffifi, 
LSI^-v 3 > alt** 9HfIta^^-*r^5l§ 
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•C, H $R<0/«-v a > a, b, f Xl±h tiffi.^*^/,: 

§£/<-->* 3 > a, b 5r*(ZfFfBL^„ i9> 10, 11 
RIM 2 UTjrT i: 33 «K H ill a, b, fWhOtt<0 
/ <- v 3 > T% L 11/ <- v* 3 > a Ji*/ <- v* a > b UJt^ 

ftWL 3 > a ^WTcO^tcfflv^Co 

[0194] 2-2. H§|i/<- v 3 > a - e 
ffifclSl: bt?tHM1.24^0HfI/<- v 3 > a- e WfHffi 
ti LfftM- v 3 > a t <7)a^T% mWffi§M&T£1SL 10 

11, 13, 14M'15i:*tl»), ^TOA-/3 
>i;33^-r*.x 9iaHM1.24$atefclfc«LTW?£14i: 
<, $ ^ 1. 7 S ^ K<Of^«f 4 t f i ti 

[0195] 2-3. H*'W 7" 'J v KSt# 

^tct t)flo7t 0 -e«^f« iai 6tc^i-®t), fctfus 

-^rSttlit b- -r^^Wr'J y KtjtHM1.24j5WfcT-l±* 
^ vStHM1.24tn:#i:^«0?S14 : Sr#LTv^-^r, 20 
Kt£HM1.24t/Lffc<4*> 9#iHM1.24tq; 

1.24#t#, ££v>(±*^ 7^1.24^ tra^OfitJ^S 
^TSttlr*-r^W«fiS;t hHM1.24ft#£fEJ£;1-££#>l:: 
l±, H j»V ««<Oo-t>, FR3 ifc&^liFFM t-^i fli> T 

[0 1 9 6] 2-4. HiI/<-v*3> f- r 
WSftk: b*JtHM1.24^0HII^*-v 3 > f OfFffilifllT 
IBOgtJ^^j§14«i]SUJ: OffofCo -?<7>igi*, I2I1 7 
K7Fl-jI*K tS!l^^14«±*>9tjtHM1.24^tlte 30 
1".£>fc#£a s , _Lf£/<-v3>a- c titm.LXt£&tf 
ft±LtzZtfrh. v 3 > T-fr fc tC^& L £67, 

69, 75#.U78#B<7>4OC0y 5 J&Vn *> v»-f tt^**|? 

Wtffifc h#LHM1.24fct#OHi!/<-v 3 > g<0fF«(±«r 

cTto -£-<7>*§*, HI 8 5.^1 9 U^-fil ») , *^-v* 
3 >li±fB/<-v 3 v a £|S]1IJ£<OT§14L;^£&-a>o 

fF«-e^ L £i§ *) , v 3 > X'-$m L £40# E <T> T 40 

[0 19 7] Wftfifct: hfitHM1.24^0Htt^--v 3 > 

ttOiffl^t-J: -?-C0*g*, 112 0, 2 1, 2 

2 , 2 3 KTjrfii , ^TOversion T-MjS14 t * * 

?im\.24tiifot it%L-tz> tm< , ±.i&<- v 3 > f t 

iHlgR-C^^Cli:*^, ^'-v 3 > f r-ff^:t~^L^ 
67&U f 69#lOT 5 /KtiWtl&fc: 
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/Co ffitJfcfc hfctHM1.24ft1$<OHit/<-v 3 > k- pO 
tCj: <0ftotz o 02 4, 2 5, 2 6£t>*2 7 

1.24#t#tlfcR1-.2>i:5!K, ±E^-v3>htlHSR 

[0 19 8] h#tHM1.24}ftte<OH§«/N--v 3 > 

jMseUi •Jtfo/Co -?"<0$gm, 12 5Sl>'2 7 izfr^m 
»K s >(±MtS14i: fc±K'<-v 3 > h*^»v^ 

(±/<- v* 3 > p t it$tfZ t §l< , ±IB^ <- V* 3 > a t 

HI 5 5^2 8 /<-v*3 > r J±^^ vtftHM 

[0 19 9] ja±Ott*J: »K W»ftl: h t?tHM1 . 24^# 
X JJtHMI . 24tJt#:ab S v > t± ^ ^ 9 JftHM . 24^-^ i: H 

/jxofe»i(±30, yisi^ssg, $<b(cii73i=scoT5 y 

[0 2 0 0] 
[*6] 
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[0 2 0 1 ] 2.5. H*/*-5>a > s 
ftmi& t b titHMI . 24#l#:cO H §f^ <- v a > s OfFfflfi i± , 

iO t itt'6-Bl»«ttoaijeuJ:*)ffofco -?-<7>*S*x Hl2 
9,30 IZtfI" J: -5 v a > s li'*— V3>rtl^ 

mztttzo itz, ±iaort<, bin: 
hmi. 24jft#«iFR«f o 1 IBXiim&lior 5 ;wm.m*1& 

[0 2 0 2] 3. ttSBflUft t: V fitHMI . 24t/t#?>ff « 
ffifEffifiWJNtt b#jMii.24ft#iiffifE<^m^r&1£ 

2 U^-ra b#tHM1.24#t#<i, 
7#tHM1 . 24Stfl: t W8*«ai«T^ffittfi «t tf»^ia# 

b IftHMI . 24ifc#« ^ •> * StHMI . 24#t# 1 1^ CttflMfrfrflft 

[ 0 2 0 3 1 ggfeffll 1 2 . 7fftHM1.24fftft:<7)fc b 
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1-1 . # * 7 tftHMI . 24tSl#:<7)pS 
ll»IB*lfc«6tf»^^fc**»*^9ttHI1.24tfLflt*, it 
'^IS^iftSlflCentriprep 10 (MILLIP0RE fctfi) "CigHt 
iJiWBSW^otMfidtinftSrfTV*, 71^0.22,/ m<0> 
Vf\sy~7 4 )V? — MILLEX-GV (MILLIP0RE ttfi) £rffl 

i-'TH*iu, itts:»a«wufcPBs(-)*ffl^r 

200 ^g/mlUHlSSU UlT<0*O*Ufliv»fco #t#&* 
l±, 280nm OH&ftJ&fcifflJeU lmg/ml £: 1 . 350D t L T 

i0 10 2 0 4] 1-2. 3 > b D — ;Hi blgGIOffifi 

7jftHM1.24#CteO:3> hn-*t Ufflt^fe b Ig 
GKitlTOJ: dt-ffifiL-fco Hu lgG1 Kappa Purified 

(BINDING SITEttfi) C:^SOPBS(-) *tO*.fc£U 
#tf£«fil£fiConSep LC100 (MILLIP0RE ttfi) £J:t>*Hy 
per D Protein kii=>U (B^*^ v.ttfi) Srffl^V # 
*SOttipj#u*-^SiR*««*i:LrPBS(-), m&m&s 
WLtLrO.m ? *->m.1-W7 ^®m& (pH3 ) ^rffl 
K77^ -*SS¥L7^o i#aJli^-l±**>i; 1M Tr 

is-HCI (pH8.0 ) ^iStDU-CpHy^Wffl^lSISL^^, 
20 it-C^^-ift^SCentriprep 10 (MILLIP0RE tt«) Srffl 
v^TiSaii5J:^'PBS(-)^^«^fi^^fi :, 'N ?LS0.22 
/u m<7)> yy\y>-7 ^ )V 9 —MILLEX-GV (MILLIP0RE ^± 
fi) ^l^tiSMILfco iitSr«a*WLfcPBS(-) 
^fflv^T200 ^g/mlUHfiU J0LTO«Ufflv»fc„ JrC 
^coift^li, 280nm <D S'J 5e U lmg/ml ?:1.35 
ODt LtlttiL^o 

[0 2 0 5] 2. -7^Xlfo.rtfc MgG 
-r-^XOjfllit+lc-i-t tL^>k: MgG <7)3t*l±^T<7)ELIS 
A r-ffoTio O.mmRmmmm. (pH9.6 ) r-1 ^g/mllC 
30 4HRLfc-¥?$te MgG (TAGOttfi) 100 a< I€r967t7' 
P-b (Nuncttfi) Cinx., 41CT— Bfe^ >4ri^-V 

RLfc-r^ ^JflLf»**vM±^p D pi: Ut blgG (CAPPEL 

ttfi) ioo fi\ zmtni., Sfit:riNfB'f 

v 3 V Lfco 2OO01S#fiL7tT;V'* ')7*X7 

r ^--tfH^StV: b IgG (CAPPELttfi) 100 ^ I £*n 
x., SiaitT 1 ■i >^r^^- b Lfco &n 
mfoZtinx-J ^a^-/aV<0|, MICROPLATE READE 
R Model 3550 (Bio-Rad ttfi) £fflV>T405nm T-<OlS* 

[ 0 2 0 6 ] 3. 9t»tHM1.24#Mfce'> V: b 

-7 >7 x *t-t h tn.mmnm 

3-1 . Kb «Sltt#tt-7 ?*<Dim 
t b#att^tt^^^.l±J-J-T<7)J:9l^fiL7 v Co SCIDT 

(B$^V7) 5:fflv»Tin vivo ^ftLf-:KPMM2 
Ba^. 10%'i' v^EJfiLJt <GIBC0-BRL ttfi) Sr^trRPMI 
1640^* (GIBCO-BRL ttfi) T*3 x 10 7 « / ml tCi-5> 
i^tc^fiL^o afe^C^BfrBftT^TtiGMI 
MXttfi) 100 /ul ^mUSrtS-^LfcSCIDT^X (* 
50 81t) (B#^7) IC±ieKPIH2 IBAlSiSjS 2 
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00^ I *Ji1MfU*>&ALfco 
[O 2 0 7J3-2. JfitfHStS- 

_ttBk h #stM^fiS" 7 I) kpmm2 mm&miki2Bm 

t:jfln1t£$PRU ±S£2 OELISA im^X, rtLit + cok 
MgG *S61:Lfc«, Jfltfif + Ok h IgG <0_h#t-<fc *)KPMM 
2 fffto#tt£**1lffLfc 0 ift&-?->xi:»L, KP 
MM2 ^BS^«f*14. 21, 28BIC±El"P»Hltfc0t# 

3-3. +^9t*Hi1.a4fitlltOl£ FtBiSttvJ^Clf 

* ^ 9t>tHM1.24tn:ft:<0tiLMasS|j*Uov>rJ±, 
^#«iWCfFfOiUfc« 03 3K^tI»l, *.*?&HI1. 
24#Mfc&&-¥-L7 , »--7'}X-t-t±n> hn-*fc MgGI 4rS 

tz 0 fct, 9t(tHH1.24tt:fl:*»t hfSliM^^ 

ro 2 0 8] jgjfcfl|13. ffl»EEk hffiHM-|.24i/L-fc<DAD 

ADCC (Antibody-dependent Cellular Cytotoxicity) jj& 
1£<7)?M;iEl±Current protocols in Immunology, Chapter 20 
7. Immunologic studies in humans. Editor, John E, 
Coligan et al., John Wiley & Sons, Inc., 1993C57J 

1. X7i^ *-*ffllfeOiSISg 

^*>*>tt#A<0*ffilfilt-^*<7?PBS(-)5:S[]x., Ficoll-P 
aque PLUS (PharmaciattSO I:«1L, 400gT*40^K 
jfrfrLfc. $i&3*«£5M*U 10%>7->S&],ejflirt(GIBC0 
BRLtiSS) £-t-trRPMI 1640 (GIBCO BRLttSS) -C4[Hi5fc 

mtg'gfcx'fflm&m x io 6 /mi & x n izmm 30 

Ltzo 

[0 2 0 9] SCID^X (H*^ U7) (D^Ufflmi *) 
LAK (Limphokine Act ivated Ki I lerCel I) £rSNI Lfco 
-r^fe*.-7->X<O^K#J: jM»L10%*-> 
BfeiElfiLrt (GIBCO BRLttgi) ^-t-trRPMI 1640 (GIBCO BRL 
ttSS) T'2@ftM, n*«*t?iNUfe»*«2 x lOVmlt- 
Z&XllZVmLtZo 50ng/ml O 'J 3 V kf-^ > h k ML 
-2(R & D SYSTEMSttS!!) <fc inOng/ml 0')3>lft> 

h-7-7XGM-CSF(R & DSYSTEMSttSD t t <i> IC, £tm#* 
*ig*#(TABAI*±3g) rt-e7BB*S«Lfco m*e*«T 40 
M&&4<2 x 10«/mHC^^>J:7^W^L/Co 

[0 2 10] 2. «lftiPJfetf>PIgi 

b h#Sltt«a^*<PMM2(4f^¥ 7 - 236475) *^»^(iff^ 
g^Ba®6*ARH-77 (ATCC CRL-1621) £0. 1mCi<7> 51 Cr-s 
odium chromate(ICN?±SS) t £ 4 t-10%? vBS^Jfiirfto 
IBC0 BRLttSS) £#frRPMI 1640 (GIBCO BRLttSO *T* 

37"C^T60«-f V*=l^- h-tZZtlZSL t)fo&mi&m. 

2 x lOVmll-PSSL^o 
[0 2 1 1 ] 3. ADCC7 y-tJ 50 
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96-7i;PUJ^VU- h (tn>fr^>V>ttS) 
U&*ttttMftl,fc2 x10Vml<75«ff>ijffl)&£50/i I t, H 
tSfifck hfitHM1.-24i5vffc, ^*#tHU1.24t/t#, a > ho 
-;Uk MgGI (The Binding Site Limi tedttSS) , 

hn-;p-7»7X|gG2a (UPC10 , CAPPELttSO 
50// I ^SDX, 4rtM55MWRlSS-£fco -^<7>f£, ^7 

?-*ffll§&100 M \ £, ^**x^si*i-e4B#^ 
*Lfco -tORS, * *-«B& (E) tn^sa 

(T) Oit (E : T) 5: 0:1, 3.2:1 , 8:1 , 20:13H± 
50:1 b Ltio 

[0 2 12] 100 M \ <D_h?*£i: I), ff>-7ij^> *? - 
(ARC-300 , A I oka tfctS) -Cifc*JbJ||«puaM3*Lfc|ft 
#r*te*ili&Lfco «*a«lfc*rt6»l5efflU(i 1 %NP-4 

o (*#tt») ^fflv^fco (%) n <a- 

C) / (B-C) X 100 T-tt»L^o fci3A»itftflCfiE«E 
TiZH^xmm^titzttMfBmcrm) , BliNP-40 (Cfc 
h&St£*x£ftMStt(cpm) * J: IKC tt«t#:*r** r* 

[0 2 13] >? ? -mf&t LTtt«-A*tft' 

»-&Ott**S^o H35tCJi7i^ ^-^t LTft# 
A*«JJtJ: "JWRL-JtUBMlifflv*, He<j»(CARH77 * 
fflv^c%-g-<7)^*«r^i- 0 3> hn-;ue MgGliiit^ 

»fth fitHMl . 24^^ ^^ADCCf&tt * *Tt * C t *«Sj? $ tl 

[0 2 14] ttz, WmfcK hfitHM1.24tit#:^?StlDL-7t 
v -7 X JftHMI . 24t?t#i }SiO L £ J§-£ t Jt^T ^ 

t/tHM1 . 24tn:#:A s -7 -7 ^. fttHMI . 24J5vffc J: ») t S5 v ^ADCCfSrtt 

Wiiz, 0. 1 ft g/ml J^_h<7>iftJST-S#«; k b J/tHMI . 24*t#: 

0. 1 M g/ml KLJiO«ffit?+^ &ADCOS-14 S d i: tf* 
TjiZtlfZo mmmm^mfn co^-g-, 1 / ug/mlW.L<Oig 
JK-CS«lfi!ck htn:HM1.24j)t«:?riSinLfc^, fflBaK# 
Sttj5«SE*>?>*v»Ci:^^> % 1 / /g/mllJ.±<7)j»*T*+^- 
JfcADCCrS1t^*-r^ £ t d^Sitfco 

[0 2 15] H36Ui7^^ ^-SIB&t LTSCIDT^^. 

rD-jm MgG1i:it«LrS««:k hSiHM1.24*n;«:^ 

SUit^, i <7>S««; k h ^HM1 . 24fit#i75 J ADCCfS 
&Zmir2>Zt&m2tttz 0 ttz. O.l^g/mlWJbOjg 
k r- »lHM1 . 24tn[#=S:^1!jn L »B&K* 
fttt*«Set>c,4v»Ci:A»?>, 0.1 A <g/mlJa±<Oift*T-+ 
«-^ADCC?&14^*i-^ii:^?ti.^o wtL(b<D@m^ 
"bW»*k htajil1.24t/t'»:(i, x7i^-tthU 
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[0 2 16] jE*6W4. Site \JnMlJAtn&0y£ 

1. S^/L^psi 

•/7 X 5 KHEF-RVLa-AHM-g /tt^X? KHEF-RVHr-AHM 
-g y 1 £*ffl)fct^ALT#^ft£??1ill&t: h J/tHMI . 24*Jt 
fCo^TB, i«iliSmLfcPBS(-)£fflv>T40, 200 , 
1000// /ml JC, *M0!li2.i-2-ef#f-3> bn-;u 

t HgGIUov^Tii, t^rPBS(-) Srffl^T 200 

2. ffifffiS; k V #tHM1 . 24tn/f$W k b -tSttt^ttv * * Id 

2-1 . -tMtt^W^ ■> * <^®5 

t b#SIM^«^^^l±> *MW2.3-1t;&W>f:g|JL. 
/Co T^XIi, SCID-r 1 ?* (5ji^-)(H*:^ UT) 

[0217)2-2. j5t#S-^- 
_tl£2-1 -Cf^S #fltt^1jl^ *7 X £ KPMM2 ffl 

)S^ffi[9 H§l-JJ0.T*£«3*U *JfeW2.2<OELISA 
</>T, jfiLft^Ot b IgG SrjtftLfco Ifo.ift'POH b IgG 
C9_b#U<fc I9KPMM2 *ffiJfe<0<#f|&»£«Ig.L*: o ZiXb 
v?XCHL, KPMM2 WmfeUfelOB I KJiffi 1 T-PSS 
LfzfrLi$-Z*n.?ti 100// I ^MrtS-^L^o 

[0 2 18]2-3. httHM1.24*fC#cot: 

WRj&fc bJ?CHM1.24fit#<OjJLtt^*Uov^T(i, "^^ 
XOjfitffe b IgG 4<D^fl^ feiO^WWH-eiNIL 
fee -^XOjfitfft: b IgG *co^ffcJCOV>TJi, KPMM2 

fflffi.&msBmi~m.tn*fflDLi; **fe^ii2.20ELisA £ 

fflV>TKHgG £5eftLfco E137tC^-r <t "9 

(cn>bn-;Pfc:b lgG1&#»-e(±. KPMM2 *fflJi&#tt35 
BKOijfK HgGS«iStt9 Bl (ifrfMS-S-mr B ) t 
it«LT^1000<ge*ir-^JPLTv^OU*tL. S« 

(ftfc htnJHi.24St#l£4-»-eiiv»-rttois#fi-e<>, # 
«9 H I tl5{Jp]i:^ab^vM±-e^Tr-*t), 

H5tHM1.24gt#^ s KPMM2 iWHiaoliJlSrttI»J LTV>& £ 

[0 2 191 — *ff*!IBH-ov»rta38t=*-f a 
I) . ffiS&fc b tftHMI . 24fitff»:4-#-C»i => > y n - 
b lgG1ft-5-#i:J£tfcLT. £#JH«Offiftj& , BM>'b*t 
fc„ JBLhJ: "9. WflJfck hi^l.24iftf«8:-5-* , fc b#«t 

[Q 2 2 01 glials. htttBv^^^T'^t:^ 

1-1. S4fit#^ps 

7"7X5 K HEF-RVLa-AHM-g « t^A? KHEF-RVHr-AHM 
-« y 1 *»fcU*ALT»f>*lfc||«JS;fc b#iHM1.24tn; 
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ftCov^tli^ i«igi)SffiL7 > cPBS(-)*fflv^r40, 200 // 
g/mllc, itz, *JfeP!l12.1-2T-#yi3 > hn-^e Mg 
G1t-O^T(±, i£$})s£SL*:PBS(-)S:fflv>T 200//g/ml 

1- 2. ^H-7T7><OIS! 

*«Bt=Wi-4BtffiRJWT** * *7t5> (sigmass) 
(±, 0.2%#^**>-f^w-t;wn-x(CMC)(^'r-fcMfc^ 
I*®) Srffl^T, O.lmg/mltc^^i^lcP^Lrco 
[0 2 2 11 2. h-tS!)l^tt^^X{;it-f^>|?*ffi 
t b fltHMI . 24*rt'& £ iO i >;l'777> <OjJt)S*?j!)* 

2- 1 . k b #«K1£8^ * ^ <0ft« 

2-2. majis-!?- 

±152-1 "Cf»Lfcfc b #StM^W"^ 7X± 1 KPMM2 « 
fl&#«9 BSlCjfilrf £»SXU *Jfe0!l12.2OELISA ^ffl 
v^T, JfiLrt^Ot HgG ZfcMLtZo littOt h IgG 
<7)±#tci: I)KPMM2 ^B&0#ft^.«F : S:?t©L^o Ctie> 
-7-^X(C*tL\ KPMM2 «BJfe*£«tf£l0B BtC-h!ei-1 t?W 
SLfcfitflsSr-ett-ftt 100// I »*rta#Lfeo £<b 
t-, #ttf*10Bl*^ 1 H 1 E, 5HH0.2% CMC?#?g 

200// 1 ^snS4L^c — ^;v7T7>s#Stc 

oir^li, ±I£1-2 T-p£*L£p<;W7 7 9>i#?fc£:KPMM 
2 «BBa^«ffe10B B^^> 5 BP^^miOg *fc 

f) 100// T7 > t LTImg/kg) ^§DS4L 

[0 2 2 21 2-3. W»*k httMI1.24ai#Ol£ h#« 

SffifRKli htJtHM1.24tn:#coJn;)l«^*tcov^T(±. "7-7 
xwjfltff k HgG fico3E-ft. fcJ:t>'*ffWH-efF«L 
fw 0 -7-^XWjiD.rf t h IgG fi<0^fklZov»T(±, KPMM2 
«^fi!35BBlCjfiLit£$fa|XU H*fe0!l12.2OELISA * 
fflv>TtHgG Sr5efiL3to -Z<nm^ 039(C^i-iT 
(C3>hn-^e HgGltft-^-Bp-ett, KPMM2 fflfc&m5 
BiOJfiLfflfli HgGS;(±^«9BB (St#S-^«rB) t 
Jt$£LT1000tee£l£j!jnU •v!7X4''eKPMM2 iMfi^ 

[0 2 2 31 f/c, BE^T-^^^^^TXV^IS^-L 
n> bn-;m MgG1^»tiir-CJ±*v»4 
jfiirS^ MgG *J±*SiJS-^fr± i)iiSDLri3<9, 

HM1.24tS:#JS:-^PT'(±V^-rtv<Olg^-i-C*t, ftt9B§ 
J: ^JfiLfft MgG *A*«il?UrU »> , htnCHMI. 
24SrL#:75^PMlyl2 «ft OifJl * »« L T v » 4 i 1 3&»^ $ *t 

[0 2 2 41 — ±^»irai:ov^-c<)iii4otc^-f-a 

WfllflEK httlil1.24tltflt»-9-B-Cli3V bn-^t 



-32- 



(33) 

63 

#iS1t4:*Sft**ofcOUJtLT. bStHMI.24 

L, nm$L^ b#tHM1.24#t4*:<Dt: h^O*ffl14£»!#$ 

[0 2 2 5] h»tt«»*SCID^**Ui3^T. S* 
j£ h t/tHMI . 24«M*#**# K» v^B^* i^Lfz 

b ffiHMI . 24#t#s:0 $ 6 USftv^JfcM»«|**«ffl«f "C £ & 0 
»«B*t'^^^T. hfitHM1-24j*#<±BE?f 

*K WHMfcfc h*^l.24tfc#*«BJW«l*#tt«}6**^ 

10 2 2 6] ##gg 1 . ^^-Xt/tHM1.24^ey ^ n-^- 20 

Goto, T. et al.. Blood (1994) 84, 1992-1930 IZfSM 

<7)jftt:r, ^^xjrLHMi.24^ey *n-^A4W***^ 

Cft*t^x^x^>f ^x-atftJK (EBN 

A) -IM£ff£M^fl&^PC-32 (1x10 7 «) (Goto, T. et 
al., Jpn. J. Clin, Hematol. (11991) 32, 1400) £B 

alb/c-^* { j f-*-A>xv'*—m oat^rti^6 mm 

[0 2 2 7] 3 BfJtC^^Ofct 30 

temfkm*2biz±m.z*t2>tztbiz > 1.5 x io 6 i@<okp 

C-32«Jft*:^'>^Ol»HlrtUtt#tLfc (Goto, T. et a 
I., tokushima J. Exp. Med. (1990) 37, 89 ) 0 V 
**»«Lfc»UfcR**tBU Groth, de St. & Schr 
eideggerO^vi (Cancer Research (1981) 41, 3465 ) 

m&\zttLtzo 

[0 2 2 8] KPC-32#ffifl&£n- b Lfc^ l^ - b Srttffli" 
&ELISA (Posner, M. R. et a!., J. Immunol. Methods 

(1982) 48, 23 ) [Z £ *) «( 7 *) K-^*g«Ji»*0 40 
fatiXDX? V r$:ft^tZo 5 x 10 4 ll<DKPC-32*ffl 

J&£50 ml OPBS KjRflJU 96^7 X-)V7\,-Y (U & 
BU Corning . Iwaki 88) IZfr&LtZo M&*stoMTA> 
> (BSA ) i&ttFBS tyn y ? Ltzfe, W 7') 

K-^^#±ft?:SP^4 < CUT2 B#HH h L 

^XlgG -V^tftft (Zymed SO -*Y$fc^L 
Mia^T3055-Wo--7^-U>vT^ (Su 
mitomo BakeliteSi) iKl&Z^ttZo 
[0 2 2 9] 2Naa»-CRJS4rffjhS-*. EL ISA reader 50 
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(Bio-Rad S) T*492nm UiJ*t&iRjta[S:«J5c Lfc c 

ftt-rUX* >«LSL7tBALB/C^^XO)iaiSUv±S*L 

[0 2 3 0] ^n-^-^trt^ti, ifcttT >^e~^ A 
Uil>itilt*/nf^ >A 77>f-fOn7h^77 
-f— (Ampure PA . AmershamSi) UJl^^Xl 
*i»)»BLfco *Mfc#ti. Quick Tag FITCtt^** 

7^n*>(-ftv7^-F (FITC) .fc*6>&$Hi:fco 

^n-^-;^tS:^5KPC-32i3i:m^PMI 8226 fflfo t Kfc t 

[0 2 3 1] ^OH, 3 oo^n->^R^)!a(w# 

3 oo^n-xo^ tt7n-t/f b> b ';-4^*r 
^*ffl-C*0. ^ORPMI 8226 *BttiC*ti-&*#<Kfftt 

Hyi.24k*ft»tfco :o^-f^j K— r**Bfe-r* 

(Zymed ») Srfflv^cELISA (IT* 
5cLfc 0 StHM1-24tS:#:(i. lgG2a /cOt^7^*tl 
TV^ 0 t«Hi1.-24»t»t«*i-*^-f "TU K--7HM1.24 

lTBlf 3f) ^pgE7^9^14HtCFERM BP-5233 

[0 2 3 2] 2 . HM1.24triJ[l^ 1 J^^ B ^ K^J 

- Kj-^cDNACQ^ n-^> ^ 
1. cDNA 7 4 y*7 ~<D\^ 
1 ) ^RNA <Df35£ 

•7^7;^y^n-^ ;u»l^hmi . 24^#MW t:E»t ^> fit 
H^U^^ K"Cab*HM1.24t/L8RS:3- K^^cDNA^J^ 
Toni:*|Lfc« ^ h #%tt-t«iffiaBBa4*KPMM2 ^ 
^RNA ^Chirgwin^ (Biochemistry, 18, 5294 (19 
79))<D^mz'i£<?xm9LLtZo i"4fc*>. 2.2 x 10 8 fl 
OKPHM2 $:20mlO4M^T^.> r >^-^ vT b (^-^7^ 

[0 2 3 3] bS:a^+^>5-3M^fb-fcv^ 
AMittCli U ^cUwtL^Beckman SW40n-^- 
^-C31,000rpm UT20 < CT-24^Wit^^J8l-r ^ :tt:J: 
^ RNA Ji«$€/: 0 RNA itE^4: 70%Ji^ X 
l)iSfe»U -C" LT1mM EDTAS. 0.5% SDS$r^-t^10 
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65 

mMTris-HCI (pH 7.4) 300^1 tUi&JRU ^tUCPron 
ase(BoehringerSSJ) £0.5mg/ml b X n tCiSsSOLfc 

37rur30jHB-f b Lfco il^ft«:7x 

y-;vS^n°*J^tiHiU RNA 
j*IRS*fco RNA i£I£^£lmM EDTAfc-Mrr&IO 

mMTris-HCI (pH7.4) 200 M I UflMBLfco 
[0 2 3 4] 2 ) poly(A) +RNA 

frieoi: ^ iz l-owr l*:£rna Oft 500^g Sr*t#fc 

LTFast Track 2. OmRNA Isolation Ki t ( Invi t rogen 

») tfflv^-C^y b«ftO«L^Ufi6o"Cpoly(A)+RNA 

3) cDNA^-fT^ U -OWIS 

±IEpoly(A) +RNA lO^g *r#ftk LTcDNA-frft* y b 
TimeSaver cDNA Synthesis Ki t (Pharmacia SO £fflv*T 
^7 b*#Oda*U«o-C— *«cONAS:^«;L. JEKDi 
rectional Cloning Toolbox (PharmaciaSSO Srfll^T^r 
y bftJROEooRI T - ? MSttOfcL^Uefco 

tlftLfco EcoRI r^-^*U-y3>RU f « 

j&500bp tt±0*SSOT^^^--#JD— *«cDNA 
£ 1.5%fi»*T^n-^y;KSigma») £fflv*T53* 

:£§j|cDNA£, *><b**i:*5)f6lJIR*3SEcoRI . NotlRtfT^ 
*'J7^7T^- tf (SSiBS) ^SL^pCOSl ^ 
8 -255196) <b T4 DNAU 2f-4f (GIBCO-BRL 
K) *J8v*-C*SU cDNA^ ^y7'J-i»Il fco * 
SIL>tcDNAv>f "T^y-li. ^C»««III&*DH5 a (GIBCO 
-BRLSD ^ffO*>f Xi±j»2.5 x 10 6 

[0 2 3 6] 2. W«iltt»:J:*?n-i>ir 
1 ) C0S-7 $9J!&^<7> F7>^7x^y 3 > 
±E«»MALfc*lilSl5 x 10 5 ^n->^50^g/ 
ml<7)T>t: y'J >^^tr2-YTi§* (Molecular Cloning 

: A Laboratory Mannual. Sambrook^ Cold Spring H 
arbor Laboratory Press (1989)) CT^ft^I t iZ 
X tycDNAOitipISrfi 1 ^ T^^yft (Molecular Clonin 
g : A Laboratory Mannual. Sambrook^ Cold Spring 
. Harbor Laboratory Press (1989)) IZX b 7 

KDNA SrEIJRL^o ftbtitzfyXS KDNA liGe 
ne Pulser ^fi(Bio-RadSS) *m^T*-U? FD^W- 
yg>tti:J:*| C0S-7 F7>X7x^y 3 >l 

/Co 

[0 2 3 7] -f WSSL^y^^^ KDNA 10/* g 
*1 x 10 7 ttllg/ml -CPBS *UK»LfcC0S-7 SfflJJ&ifcO. 
8ml Kifllx, 1500V , 25 A /FDOS1:UT/n-;UX$:-^x. 
fco ^aUTIO^HOHI^fflO^ Xl/*fD#l/- 
va >*aS*Lfc«||fttt^ 10%4 1 B&iBifiL?t (GIBCO-BRL 
Si) =Sr^trDMEM^*ffi(GIBC0-BRL^) KT, 37t\ 5% 



(34) # BH¥ 1 0- 1 5 5 4 9 4 

[0 2 3 8] 2) /0->m7va<Di» 
^XftHM1.24j£{fc£3-7M >^l^/^->/fM 
•yvjx£. B.Seed<b(Proc.Natl.Acad.Sci. USA, 84, 33 
65-3369 (1987)) O^jfetcMo TIBS Ltz<> i"*t>*,, 
v ^7 X^lHMI. 24^^*10// g/mlU^^> J: o C50mM Tris- 
HCI (pH 9.5)Uinixfco - co i: ^ LTISS L fctfi/fciS 

iS3mi £ u&e>o™n<vmmig^mzm , m^zx2ma 

J >*js<~ b Ltio 0.15M NaCli#?g(CT3@Iv5fe^L/s: 
10 $L 5 %4 1 J!&iaiflL^. ImMEDTA, 0.02% NaNa £^trPB 

S ^tnx.> /n-y^V/Lfcli TIE? n--> Steffi 

[0 2 3 9] 3) cDNA^^^^y-CO^n--^^ 
BlT^cOi: ^ Ch7>^7xn LfcC0S-7 2fflJ|&<±. 5mM 
EDTA£^trPBS KTfl**U 5 %4^&!£lforf fc^trPBS 
"C— BftifrLfcffc. ttl x 10* fflBS/ml ttt&XokZS 
%4 1 ^BJfiLit5:O f 0.02% NaNs £^trPBS U _t 

ISO J: 9 t:pSL/:A->->m uflQx.. Ifil: 
Tft2f$fW>f >^-hUo 5%^fl&i&IfiL«&W). 
20 02% NaNs £^"tfPBS t? 3 ft&*d»t::j£jfr L^ffe, 0.6 
% SDS&^IOmM EDTA £^trj#iK£fflv>T/<> — > ^t* 
>f vja.tCft^Lfe«B)&*^-r7X$ KDNA cOSilX^fo 

[0 2 4 0] HflXLfey^^^ KDNA *WCT*»WDH5 
fl tc®R#XL. «Ti£OJ:dU^7^^ KDNA «ritt4S 

T>U*yi*^TEJRLfco 11X1^^7^ ^ KDNA 
£C0S-7 »lt:xi/^ hn^v-yg i)>7> 

X7xn l T«r^ t mmiz%j& Ltzffli&± 

KDNA cO^JR^^fo^c W«0»^*3gU 1 ElftlJ jg 
50 HJlRtfc"/^^ ^ KDNA $r«JRtt%EcoRI iSiO^No 

1 1 -emit L **> *^0. 9kbpO^ >f XoOt-bOl 
i^ESHfCo £<bl^ EUXLfc^^^ KDNACO— 

* JB»* A L *50 ai g/m I O T > tf v y > * # 

tf2-YTT^-^V- K:81L, ^-on 
nx- J; »3 ^ KDNA 4rISlRL/Co WR»*EooRI 

& x zmox i tcT^ft l. << h w>fx*m 9kb P 

^^i~^n-> P 3.19 Srflfco 

[0 2 4 1 ] 3^ n->lcov^T(i. PRISM, Dye Termi 
nater Cycle Sequencing^ y h (Perkin ElmerS?) 
40 v^T> *v h^^O^^U^V^SlSSrtT^. ABI 373A D 
NA Sequencer (Perkin ElmerS) tC"Ctt*E9!lO*3e«: 

n^tzo z<dt $ ;&m$&xz>*iz&mi}*mm^o 
3 tc^-r 0 : 103 iZTf.-tr < ;m&m*^z> 

#y ^"/f- K=S:=i- K-t^>cDNA(±pUC19 ^-C0Xbal 
9JBf«M2:OWtcl#AStLT, KpRS38-^)UC19 t 

LTlRSJltv^o :(0^7X^ KpRS38-pUC19 
tr*»»-(E. coli) ii¥6c5^ (199340 10^ 5 Btt~C 

lTilf 3f) ^Escherichia coli DH5 a (pRS38-pU 
50 C19) t It, Slt#-^FERM BP-4434i: LTT'^ 
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(35) 



ftffi^l 0-155494 



67 



68 



*Wm. «FU»«M7&««iJi:L-C«l!»?tL4c 
[0 2 4 3] 

mm^r : l 

K?iJ^5£ : 3 9 4 

h^nv- : mm 



ftU*cf*BIRWft3*lT^* 7 -196694# 

SB) o 
[0 2 4 2] 

[ftloai*] ^> ^ttHM1.24^(i^^Xj)tHM1.24ja 

ATG GGC TTC AAG ATG GAG TCA CAT TTT CTG GTC TTT GTA TTC GTG TTT 48 
Met Gly Phe Lys Met Glu Ser His Phe Leu Val Phe Val Phe Val Phe 

-20 -15 -10 

CTC TGG TTG TCT GGT GTT GAC GGA GAC ATT GTG ATG ACC CAG TCT CAC 96 
Leu Trp Leu Ser Gly Val Asp Gly Asp lie Val Met Thr Gin Ser His 

-5 -11 5 

AAA TTC ATG TCC ACA TCA GTA GGA GAC AGG GTC AGC ATC ACC TGC AAG 144 
Lys Phe Met Ser Thr Ser Val Gly Asp Arg Val Ser lie Thr Cys Lys 

10 15 20 

GCC AGT CAG GAT GTG AAT ACT GCT GTA GCC TGG TAT CAA CAA AAA CCA 192 
Ala Ser Gin Asp Val Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro 
25 30 35 40 

GGA CAA TCG CCT AAA CTA CTG ATT TAC TCG GCA TCC AAC CGG TAC ACT 240 
Gly Gin Ser Pro Lys Leu Leu I le Tyr Ser Ala Ser Asn Arg Tyr Thr 

45 50 55 

GGA GTC CCT GAT CGC ATC ACT GGC AGT GGA TCT GGG ACG GAT TTC ACT 288 
Gly Val Pro Asp Arg I le Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 

60 65 70 

TTC ACC ATC AGC AGT GTG CAG GCG GAA GAC CTG GCA CTT TAT TAC TGT 336 
Phe Thr lie Ser Ser Val Gin Ala Glu Asp Leu Ala Leu Tyr Tyr Cys 

75 80 85 

CAG CAA CAT TAT AGT ACT CCA TTC ACG TTC GGC TCG GGG ACA AAG TTG 384 
Gin Gin His Tyr Ser Thr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu 

90 95 100 

GAA ATA AAA C 394 
Glu I le Lys 
105 

[0 2 4 4] mm^- : 2 V #ny- : fiijM* 

r^jcoss : 4 i 8 mn<omm : c dna 

mm 

ATG GAA TGT AAC TGG ATA CTT CCT TTT ATT CTG TCA GTA ACT TCA GGT 48 
Met Glu Cys Asn Trp I le Leu Pro Phe I le Leu Ser Val Thr Ser Gly 

-15 -10 -5 

GCC TAC TCA CAG GTT CAA CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA 96 
Ala Tyr Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg 

-11 5 10 

CCT GGG GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT 144 
Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG 192 
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(36) 1 0 - 1 5 5 4 9 4 

69 70 
Thr Pro Tyr Trp Met Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

GAA TGG ATT GGG TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp I le Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 55 60 



TTC AAG GGC 
Phe Lys Gly 
65 

TAC ATG CAA 
Tyr Met Gin 
80 

TGT GCA AGA 
Cys Ala Arg 

CAA GGC ACC 
Gin Gly Thr 



AAG GCC 
Lys Ala 

CTC AGC 
Leu Ser 

GGA TTA 
Gly Leu 
100 
ACT CTC 
Thr Leu 
115 



Asn Thr Ala Val Ala 

10 



CAG AAG 
Gin Lys 

ACA GCC 
Thr Ala 

TAT TAC 
Tyr Tyr 
95 

TGG GGC 
Trp Gly 
110 

[0 2 4 5] HE59#^- : 3 
: l l 

Kfny- : mm 

mm^mrn: ^y°^v 
mm 

Lys Ala Ser Gin Asp Val 

5 

[0 2 4 6] EF8#* : 4 
K^ijoSS : 7 

h#nv- : mm 
mm 



Ser Ala Ser Asn Arg Tyr Thr 

5 

[0 2 4 7] EH*9 : 5 
E?iJo«£ : 9 

btfnv- : mm 

mi 

Ser I le Phe Gly Asp Gly Asp 
5 

[0250] mm** : 8 

EBloftS : i l 
htfnv- : mm 

mmomm : «~t+ k 



ACA TTG ACT GCA GAT AAA TCC TCC AGT 288 
Thr Leu Thr Ala Asp Lys Ser Ser Ser 

70 75 
ATC TTG GCA TTT GAG GAC TCT GCG GTC 336 
I le Leu Ala Phe Glu Asp Ser Ala Val 
85 90 
CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
105 

ACA GTC TCC TCA G 418 
Thr Val Ser Ser 
120 



20 



30 



mm 

Gin Gin His Tyr Ser Thr Pro Phe Thr 

5 

[0 2 4 8] E99*# : 6 

K^ijos^ : 5 

mm 

Pro Tyr Trp Met Gin 

5 

[0 2 4 9] E?iJ#-ST : 7 
E?i]OS£ : 1 6 

mm<om: 
h#n«- : mm 
mm*>m.m : h 



Thr Arg Tyr Ser Gin Lys Phe Lys Gly 
10 15 

mm 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

5 10 

[0 2 5 1] E?iJ#^- I 9 
: 3 79 

h'fnv- : mm 
so mm^mm : c dna 
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(37) 10- 1 5 5 4 9 4 

71 72 

mm 

ATG GGA TGG AGC TGT ATC ATC CTC TCC TTG GTA GCA ACA GCT ACA GGT 48 
Met Gly Trp Ser Cys lie lie Leu Ser Leu Vat Ala Thr Ala Thr Gly 

-15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 
Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AAG GCT AGT CAG GAT GTG 144 
Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp Val 

15 20 25 

AAT ACT GCT GTA GCC TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 



CTG CTG ATC TAC TCG GCA TCC AAC CGG TAC ACT GGT GTG CCA AGC AGA 240 
Leu Leu lie Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe "Thr I le Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAG CAA CAT TAT AGT 336 
Leu Gin Pro Glu Asp I le Ala Thr Tyr Tyr Cys Gin Gin His Tyr Ser 

80 85 90 

ACT CCA TTC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA C 379 
Thr Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 
95 100 105 

[0252] mm^ : i o h *n v- : mm 

K?ij<7)S£ : 3 7 9 W.&\<nmm : c DNA 

mm 

ATG GGA TGG AGC TGT ATC ATC CTC TCC TTG GTA GCA ACA GCT ACA GGT 48 
Met Gly Trp Ser Cys Me lie Leu Ser Leu Val Ala Thr Ala Thr Gly 

-15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 
Val His Ser Asp I le Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 

AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AAG GCT AGT CAG GAT GTG 144 
Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp Val 
15 20 25 



AAT ACT GCT GTA GCC TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 
Asn Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC TCG GCA TCC AAC CGG TAC ACT GGT GTG CCA AGC AGA 240 
Leu Leu lie Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGT GGT ACC GAC TAC ACC TTC ACC ATC AGC AGC 288 
Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr lie Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAG CAA CAT TAT AGT 336 
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(38) iff fHl¥ 1 0- 1 5 5 4 9 4 

73 74 
Leu Gin Pro Glu Asp lie Ala Thr Tyr Tyr Cys Gin Gin His Tyr Ser 

80 85 90 

ACT CCA TTC ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA C 379 
Thr Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu Me Lys 
95 100 105 

[0253] mm^ : i i *f#ny-: mum 

: 4 1 8 m^mm : c dna 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT <5TA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0254] mm^r : 1 2 htfnv- : mm 

E^iofts : 4 1 8 m^mm : c dna 

E?']oS2 : 40 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
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(39) 1 0- 1 5 5 4 9 4 

75 76 
15 20 25 

ACT CCC TAC TG6 ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 5 5] K^iJS-f- : l 3 20 * h #n v - : m&ik 

E?|J<7)«£ : 4 1 8 K?iJ<7)«« : c DNA 

minm : m& * 
mi 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACT ATG ACC GCA GAC AAG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 5 6] K?!J#-^ : 1 4 50 SENIORS : 4 1 8 
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(40) #S¥ 1 0- 1 5 5 4 9 4 

. 77 78 

ge^j^a : tm *stm<7>mm : c dna 

mi 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

~ 15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 _ 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC AAG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Lys Ser Thr Ser 
65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 go 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
"0 ns 120 

[0 2 5 7] ffi?W§- : 1 5 htfnv- ; 

s^fis : 4 1 8 smnmm: cdna 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 



-40- 



(41) 0 - 1 5 5 4 9 4 

79 80 
50 55 60 

CAG AAG TTC AAG GGC AGA GCC ACC CTG ACC GCA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[o 2 5 8] mm^ : 1 6 * h #n : mm 

ggyijtf>*3 : 4 1 8 B£?iJoa» : c DNA 

mn 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 10 



CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GCC ACC CTG ACT GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 5 9] mm^r I 1 7 h #n y - : HflUfc 

jeyy^ftS : 4 1 8 E?iJOttffi : c DNA 



-41- 



<42) 1 0- 1 5 5 4 9 4 

« 52 
ATG GAC TGG AGC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG "CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG CGC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC <5CA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 6 0] mm^r : 1 8 h # u v - : mm 

gejnjcos^ :4i8 m^mm : c dna 

&$\}<dM : $stt 30 
wm 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly*Gln Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 



-42- 



(43) 4$ m 1 ? 1 0- 1 5 5 4 9 4 

55 84 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC T6T GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 6 1 ] EFiJflF* : l 9 *Wn>-: mm 

E?|JCDS£ 14 18 W K^iJcofflK : c DNA 

wm 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 
65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG GCA TTT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Ala Phe Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 6 2] Efli*-* : 2 o b #ny- : mm 

E?!iofts : 4 1 8 mn<omm : c dna 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG <JTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 10 



-43- 



(44) #gS^ 1 0- 1 5 5 4 9 4 

85 86 
CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG CCC CCT CGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 



GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GCC ACC CTG ACT GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT X3AG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[ o 2 6 3 j : 2 1 h * n v - : mm 

K?yofi2 : 4 i 8 mn^um : c dna 

WW 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 10 



CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Cln Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAG CTG AGC AGC CTA AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 



-44- 



(45) #H3T 1 0- 1 5 5 4 9 4 

87 88 
95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 6 4] mm^r : 2 2 * h #U v- : dUHft 

E^ijcoft^ : 4 i 8 m&io&m : c dna 

E^ijoM : ^ * 

mm 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG <5TT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TFT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAG CTG AGC ATC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Gin Leu Ser lie Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 6 5] EW#* : 2 3 h #ny- : m$M 

: 4 l 8 E?»JottS : c dna 

m&mm : mm 

E?|J 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 . 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 



-45- 



(46) 1 0 - 1 5 5 4 9 4 

89 90 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAG CTG AGC ATC CTG AGA TCT GAG GAC TCG GCC GTG 336 
Thr Ala Tyr Met Gin Leu Ser Me Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 6 6] : 2 4 * h *°n v - : ftWR 

mi<om$ 14 18 EflJOttS : c DNA 

E^joa : mm * 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-115 10 
CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 
65 70 75 

ACA GCC TAC ATG GAG CTG AGC ATC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser lie Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 6 7] : 2 5 E?iJoM : M 

m^mz : 4 l 8 50 h#uv- : m%tk 
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(47) ftmW- 1 0 - 1 5 5 4 9 4 

91 92 

K?iJ<7)m3S : c DN A 

wm 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 



GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC TCG GCC GTA 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 6 8] ttPm^t : 2 6 h #n?- : ikffrR 

E?a<z>ft£ : 4 i 8 m^mm : c dna 

serosa : mk 

wm 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 
-11 5 10 



CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro<3ly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser lie Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 55 60 



-47- 



(48) 3$Hfj¥ 1 0- 1 5 5 4 9 4 

93 94 
CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

ACA GCC TAG ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 6 9] : 2 7 *Wny-: mm 

E?!lofts : 4 l 8 &n<r>mm : c dna 

EMog) : m& * 

mm 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser Me Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Ser Ser 

65 70 75 

ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 7 0] EM** : 2 8 h #n-> # - : KMtt 

ewi^*s :4i8 &&\<omm : c DNA 

em cos : mm 

EM 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 



-48- 



(49) 

95 96 
-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Vat Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser Me Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 
50 55 60 



0- 1 5 5 4 9 4 



CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC AAG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 2 7 1 ] : 2 9 * h#ny- 

eeiors : 4 o mq<omm 
e^jom : mm * 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40 
[0 2 7 2] K?iJ#-^ : 3 0 K h *°n V - ; 

E?iJ<7)fi^ : 3 9 K^ijoas : 

eei*>s : mm * 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 

[0 2 7 3] mm^r : 3 l ★ h #n v- : 

Eflioss : 4 o m^mm : 

e^ijos : mm ★ 

E?fl 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 
[0 2 7 4 ] : 3 2 ^b*°n>- 

Eyyo«s : 4 3 m\\<omm 
m^m : mm & 
mi 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 43 

[0 2 7 5] : 3 3 h#ny- 

K^ijoft^ : 4 o K^ijott* 

ewoh : mm 

mm 



mm 

MDNA 



mm 

MDNA 



mm 

MDNA 



mm 

MDNA 



mm 

MDNA 



39 



40 
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(50) !$Pfi¥ 1 0- 1 5 5 4 9 4 

97 98 
ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40 

10 2 7 6] mm^- : 3 4 *h*nv-: mm 

e?ij<o«£ -.3 7 mmmrn : mdna 

EF'JOM : * 

EF'J 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 37 
[0 2 7 7] : 3 5 * h n V- \ mm 

E?U<0g£ : 4 1 E?|J<0«» : ^-fDNA 

E?"Joi> : *gg£ * 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 41 
[0 2 7 8] mm^- : 3 6 *b*nv- ; jgil^ 

E^'JOSS : 4 1 E?iJ^tt3I : -S-j&dna 

E?'J<oM : «K ★ 

E?"J 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G 41 

[0 2 7 9] SE?'J#-§- :37 H b tfn v*- : EfiMK 

E?y<og£ : 3 5 K^Jottffl : ^edna 

E^ijoffl : M it 

mm 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 35 
[0 2 8 o] se?ij#-s§- : 3 8 ♦htfnv- : jtflm 

E?'J<0ft£ : 3 7 E?iJO«S : MDNA 

E^iJoM : *£St ♦ 

mm 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 

[0281] : 3 9 *h*ny-: mm 

mno&z : 3 8 wfflnmm : MDNA 

EWoffi : * 
E?"J 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 
[0 2 8 2] EW»* : 4 0 X h *D-/- : jgfjMft 

E^ijoft? : 2 7 mm<omm : ^sdna 

GGATCCCGGG TGGATGGTGG GAAGATG 27 
[0 2 8 3] BE?iJ#-§- : 4 1 * h *a v - : ftftft 

E?ij<0«$ : 2 5 R?iJ<7)tt* ! -ofiicDN A 

E^iJom : ★ 
E?'J 

TAGAGTCACC GAGGAGCCAG TTGTA 25 

[0 2 8 4] ae?y#-^ : 4 2 it h * n ->*- : him* 

E?'J?>S£ : 2 6 E?yott« :MDNA 

E?«offl : set -a- 

E?0 

GGATCCCGGG AGTGGATAGA CCGATG 26 
[0 2 8 5] tmtt : 4 3 h *Oy- : jgfl^ 

E?'JOft£ : 3 4 ETdotta : ^SDNA 

E?iJ<oa : *£St 

E?"J 



-50- 



(51) 0- 1 5 5 4 9 4 

99 100 
GATAAGCTTC CACCATGGGC TTCAAGATGG AGTC 34 

[02 86] mm^r : 4 4 * h *a > - : mm 

gE?ij<7?«$ : 3 4 mi\<nmm : Mdna 

ga^ijwffl : «St * 

GATAAGCTTC CACCATGGAA TGTAACTGGA TACT 34 

[0 2 8 71 : 4 5 3* b O v - : flMftR- 

K5iJ<7?ft£ : 3 4 R?iJO«« : MDNA 

bjhohi : mm * 

GGCGGATCCA CTCACGTTTT ATTTCCAACT TTGT 34 
[0 2 8 8] mm^r 146 * h *n v - : 

E9IJW«* : 3 4 &?iJO«« I MDNA 

E?ij<offl : 1£K * 

GGCGGATCCA CTCACCTGAG GAGACTGTGA GAGT 34 

[0289] mm^- : 4 7 ^ h v- : mm 

be?ij<o«£ : 1 8 miwmm : MDN A 

K?iJco2! : %R ^ 

CAGACAGTGG TTCAAAGT 18 

[0 2 9 0] mm** : 4 8 ♦ h n v'- : jMM* 

gE?ij69:K$ : 2 6 E?lJ<7)tt!g : MDNA 

K?ijwl2 : «K ♦ 
BE?'J 

GAATTCGGAT CCACTCACGT TTGATT 26 

[0291] ae?iJ#-f- : 4 9 * f * n v - : 

R?|J<£>«£ : 4 8 E?iJ<75«!H I -g-J&DNA 

E?>J?>3S : 1£K * 

AGTCAGGATG TGAATACTGC TGTAGCCTGG TACCAGCAGA AGCCAGGA 48 
[0 2 9 2] E?iJ#-f- : 5 0 h a v- : ftflU* 

e?ij<^>«? : 3 9 mucomm : mdna 

E^iJc^m : mn x 

GCATCCAACC GGTACACTGG TGTGCCAAGC AGATTCAGC 39 
[0 2 9 3] K?U#-§- 1 5 1 ★ h #D ->*- : IfffH* 

BE^iJcoS? : 4 5 ETHottM : MDNA 

E^iJcoM : &Wl * 

CAACATTATA GTACTCCATT CACGTTCGGC CAAGGGACCA AGGTG 45 
[0 2 9 4] BEF«*-f- : 5 2 h *n v*- : KiH* 

ge^ij<os$ : 4 7 E$)ottS( : mdna 

mi 

GCAGTATTCA CATCCTGACT GGCCTTACAG GTGATGGTCA CTCTGTC 47 
[0 2 9 5] E?US=-f- : 5 3 h *Dy'- : jftil^ 

E?lJ<0ft? : 3 8 K?lJ<7>tt« : MDNA 

E?iJ<rcM : ®& 

E?U 
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(52) &mW- 1 0- 1 5 5 4 9 4 

101 102 
ACACCAGTGT ACCGGTTGGA TGCCGAGTAG ATCAGCAG 38 

[0 2 9 6] mm^- : 5 4 n#ny-: mm 

SE?'Jtf>ft£ : 4 i mnn&M : MDNA 

BWOffl : l£®e * 

mm 

GTGAATGGAG TACTATAATG TTGCTGGCAG TAGTAGGTAG C 41 
[0 2 9 7] : 5 5 X h #n v - : 

e?ij<o«$ : 3 1 mmomm : mdna 

E?'Joffl : * 
EFU 

GGTACCGACT ACACCTTCAC CATCAGCAGC C 31 

[0298] : 5 6 ★ h **n > - : mm 

E?iJ<oft£ : 3 i wznnmm : pSdn a 

E^'Jom : ★ 
E?'J 

GGTGAAGGTG TAGTCGGTAC CGCTACCGCT A 31 
[0 2 9 9] mm^- : 5 7 # h *n v - : j£§I^ 

: 1 4 4 mmnmrn. : Mdna 

E?"Joi2 : -sir 
E?iJ 

ATGCCTTGCA GGAAACCTTC ACTGAGGCCC CAGGCTTCTT CACCTCAGCC CCAGACTGCA 60 
CCAGCTGCAC CTGGGAGTGA GCACCTGGAG CTACAGCCAG CAAGAAGAAG ACCCTCCAGG 120 
TCCAGTCCAT GGTGGAAGCT TATC 144 
[0 3 0 0] E?U#-5§- : 5 8 ♦htfnv- : mm 

E^ij<o«$ : 1 3 o mn<omm : mdna 

mmnw : mm ♦ 

E?iJ 

TCAGTGAAGG TTTCCTGCAA GGCATCTGGA TACACCTTCA CTCCCTACTG GATGCAGTGG 60 
GTGCGACAGG CCCCTGGACA AGGGCTTGAG TGGATGGGAT CTATTTTTCC TGGAGATGGT 120 
GATACTAGGT 130 
[0 3 0 1] BE?iJ*-§- : 5 9 *b*ny-: mm 

mm<o&z : 1 3 1 mm^mm : MDNA 

&.m<?>w : mm * 
mm 

AATACACGGC CGTGTCCTCA GATCTCAGGC TGCTCAGCTC CATGTAGACT GTGCTCGTGG 60 
ACGTGTCTGC GGTCATGGTG ACTCTGCCCT TGAACTTCTG ACTGTACCTA GTATCACCAT 120 
CTCCAGGAAA A 131 
[0 3 0 2] E?iJ#-^ : 6 0 « b #n v - : mm 

mm^&z : 1 1 9 mmnmm : mdna 

mmv>m -.mm *4o 
mm 

GAGATCTGAG GACACGGCCG TGTATTACTG TGCGAGAGGA TTACGACGAG GGGGGTACTA 60 
CTTTGACTAC TGGGGGCAAG GGACCACGGT CACCGTCTCC TCAGGTGAGT GGATCCGAC 119 

[0 3 0 3] mm^ : 6 1 ★ h *n v - : mm 

mm<omz : 2 5 e?ij<o«3s : mdna 

E?>JOM : «R ★ 
E?'J 

GATAAGCTTC CACCATGGAC TGGAC 25 

[0304] mm&*§r : 6 2 . E?'joM : mm 

E?'Jog£ : 2 5 50 Way- : mm 
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(53) 



3#HU¥1 0 - 1 5 5 4 9 4 



103 



104 



EW>*H : p"SDNA 

GTCGGATCCA CTCACCTGAG GA6AC 

[0 3 0 5] mm^- : 6 3 
K^ijofi^ : 2 6 
E?'J^M : WBfc 

EW 

AAGTTCAAGG GCAAAGTCAC CATGAC 
[0 3 0 6] mm^r ! 6 4 
EWl*>ft$ : 2 6 

GTCATGGTGA CTTTGCCCTT GAACTT 

[0307] mm^ *. 6 5 

E?*J<^S£ : 26 

E?« 

ATGACCGCAG ACAAGTCCAC GAGCAC 

[0 3 0 8] E?y#-^: 6 6 
E^ijoS^ : 2 6 
K^ij^M : tint 

B?J 

GTGCTCGTGG ACTTGTCTGC GGTCAT 
[0 3 0 9] BiW*: 6 7 
E^ijcoS^ : 4 6 
E9!loffl : ♦ 

AAGTTCAAGG GCAAAGTCAC CATGACCGCA GACAAGTCCA CGAGCAC 

[o3io] ew»* : 6 8 * h #n v - : mro 

E#I*>*S : 4 7 50 : MDNA 

E^J^S : «* * 
E*l 

GTGCTCGTGG ACTTGTCTGC GGTCATGGTG ACTTTGCCCT TGAACTT 

[0311] mm^: 6 9 *b#nv- : mm 



E?ijO«« : ^SDNA 



70 K?iJ<7)ffiS : ^J&DNA 



: mm 

20 E?iJoa« : MDNA 



E?iJ<0«3S : MDNA 



E^ll^SS : 3 8 



E9Uo*» : MDNA 



E59 



AAGTTCAAGG GCAGAGCCAC CCTGACCGCA GACACGTC 
[0 3 12] E?IJ#-^: 7 0 i^ny- : Cfft^ 

E^J^S^ : 38 40 &n<Dmm : Mdna 

Eyy^a : * 

E?fl 

GACGTGTCTG CGGTCAGGGT GGCTCTGCCC TTGAACTT 

[0313] E8I** : 7 l ^^ny-: jgfifttt 

e^j^ss : 1 8 mi<omm : mdna 

E^J^S! : *£B£ ^ 
ETd 

CAGACAGTGG TTCAAAGT 
[0314] mm^r : 7 2 E^iJOM : %R 



25 



26 



26 



26 



26 



46 



47 



38 



38 



18 
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(54) 



$3fH¥1 0- 1 5 5 4 9 4 



105 

m^rnm : mdna 

E?fl 

GCCCCAAAGC CAAGGTC 

[0315] mm^ : 7 3 

g£?ijOft£ : 2 3 

E3I <t>M : «S£ 

eh 

ATTTTTCCT6 GAGATGGTGA TAC 

[0316] mm^ : 7 4 

K?iJ<Dg£ : 2 3 

E?iJ 

GTATCACCAT CTCCAGGAAA TAT 
[0317] E?fl** ! 7 5 
E?'JOg£ : 4 1 8 

E?y<oa : sag 

E?!l 

ATG GAA TGT AAC TGG ATA CTT 
Met Glu Cys Asn Trp lie Leu 
-15 

GCC TAC TCA CAG GTT CAA CTC 
Ala Tyr Ser Gin Val Gin Leu 
-1 1 

CCT GGG GCT TCA GTG AAG TTG 
Pro Gly Ala Ser Val Lys Leu 
15 20 
ACT CCC TAC TGG ATG CAG TGG 
Thr Pro Tyr Trp Met Gin Trp 

30 35 
GAA TGG ATT GGG TCT ATT TTT 
Glu Trp Me Gly Ser Me Phe 
50 

CAG AAG TTC AAG GGC AGA GTC 
Gin Lys Phe Lys Gly Arg Val 
65 

ACA GTC TAC ATG GAG CTG AGC 
Thr Val Tyr Met Glu Leu Ser 
80 

TAT TAC TGT GCG AGA GGA TTA 
Tyr Tyr Cys Ala Arg Gly Leu 
95 100 
TGG GGG CAA GGG ACC ACG GTC 
Trp Gly Gin Gly Thr Thr Val 
110 115 
[0318] E*9#* : 7 6 
E?iJ?>ft£ 14 18 

Kfiom : mm 

mi 

ATG GAC TGG ACC TGG AGG GTC 
Met Asp Trp Thr Trp Arg Val 



106 



*h*nv- : mm 
&m<omm : mdna 



»h#ny- : mm 

10 EJlJOt«:^«DNA 



★ h^nv- : mm 
&n<r>mm : c dna 



CCT TTT ATT CTG TCA GTA ACT TCA GGT 
Pro Phe I le Leu Ser Val Thr Ser Gly 

-10 -5 
CAG CAG TCT GGG GCT GAG CTG GCA AGA 
Gin Gin Ser Gly Ala Glu Leu Ala Arg 

5 10 
TCC TGC AAG GCT TCT GGC TAC ACC TTT 
Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
25 

GTA AAA CAG AGG CCT GGA CAG GGT CTG 
Val Lys Gin Arg Pro Gly Gin Gly Leu 
40 45 
CCT GGA GAT GGT GAT ACT AGG TAC AGT 
Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

55 60 
ACC ATG ACC GCA GAC ACG TCC ACG AGC 
Thr Met Thr Ala Asp Thr Ser Thr Ser 

70 75 
AGC CTG AGA TCT GAG GAC ACG GCC GTG 
Ser Leu Arg Ser Glu Asp Thr Ala Val 

85 90 
CGA CGA <5GG GGG TAC TAC TTT GAC TAC 
Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
105 

ACC GTC TCC TCA G 
Thr Val Ser Ser 
120 

htfnv - : mm 

&&\<om.m: cdna 



TTC TTC TTG CTG GCT GTA GCT CCA GGT 
Phe Phe Leu Leu Ala Val Ala Pro Gly 



17 



23 



23 



48 



96 



144 



192 



240 



288 



336 



384 



418 



48 
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(55) 



0-155494 



107 108 
-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 



GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC AGT 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC ATC TTG GCA TTT GAG GAC TCT GCG GTC 
Thr Ala Tyr Met Gin Leu Ser I le Leu Ala Phe Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGC CAA GGC ACC ACT CTC ACA GTC TCC TCA G 
Trp Gly Gin Gly Thr Thr Leu Thr Val Ser Ser 

110 115 120 

[0 3 19] mm^r : 7 7 * h*Uv- : illt 

E?yofi£ : 3 8 m^mm : 

mnom : mm * 

CTGGTTCGGC CCACCTCTGA AGGTTCCAGA ATCGATAG 

[0320] mm^ : 7 8 U v - : 

Br2?iJOS£ : 3 5 E?iJOtt£? : 

E?joM : mm * 

GCAGACACGT CCTCGAGCAC AGCCTACATG GAGCT 
[0 3 2 1 ] mm^r : 7 9 *h*nv- 

e^ijos^ : 3 5 mm<nmm 
K^iJom : mm * 

AGCTCCATGT AGGCTGTGCT CGAGGACGTG TCTGC 



pftDNA 



mm 

MDN A 



mm 

^SDNA 



[0 3 2 2 ] E&ltt I 8 0 

ffi?yofi£ : 2 6 

EEioai : mm 

m 

TGGGTGCGAC AGCGCCCTGG ACAAGG 

[0323] mm^- : 8 1 

SE?iJOg£ : 2 6 

E^ijoffi : mm 



Ah-fnv- :mm 

£Wii:MDNA 



m*i<omm : ^dna 



240 



288 



336 



384 



418 



38 



35 



35 



26 



-55- 



(56) ftmW- 1 0- 1 5 5 4 9 4 

109 no 
CCTTGTCCAG GGGGCTGTCG CACCCA 26 

[0 3 2 4] mm^r : 8 2 * f # a v - : ajjM* 

gE?iJ*>S£ : 4 1 E?'JO«« : MDNA 

efu 

TACATGGAGC T6AGCAGCCT GGCATTTGAG GACACGGCCG T 41 
[0 3 2 5] mm-^r : 8 3 y # n v- ; mm 

ggyij<7>s$ : 4 1 mmmm : **dna 

wm 

ACGGCCGTGT CCTCAAATGC CAGGCTGCTC AGCTCCATGT A 41 

[0 3 2 6] E?iJ#* : 8 4 ^ h;J en->'- : mm 

K?!)<7>«$ : 2 6 E?iJ<Ott* : MDNA 

ge^ij^i! : * 

Eft 

AAGTTCAAGG GCAAAGCCAC CCTGAC 26 
[0 3 2 7] E?iJ#-S§- : 8 5 h .-Jf n v - ; mm 

E?ij*>«$ : 2 6 mn<omm : ^«dna 

Eft 

GTCAGGGTGG CTTTGCCCTT GAACTT 26 
[0 3 2 8] Eft*-?- : 8 6 ♦f^uy-: Hgtffc 

Eft^Ks : 2 3 Eftoas : mdna 

E^iJ^M : ♦ 
Eft 

GCCTACATGC AGCTGAGCAG CCT 23 

[0 3 2 9] Eft*-? : 8 7 n#D->'-: jSijy* 

EftOKS : 2 3 EftOffcgi : 

&ft<02! : * 
Eft 

AGGCTGCTCA GCTGCATGTA GGC 23 
[0 3 3 0] Eft*-? : 8 8 X h *n 'J- ; 

B2fttf>«£ : 3 8 Efto«« : mdna 

Eft 

GCCTACATGC AGCTGAGCAT CCTGAGATCT GAGGACAC 38 
[0 3 3 1 ] Eft*-? : 8 9 * h v - ; jS|^ 

E?i|<7>g£ : 3 5 Eft<7>ffi« : MDNA 

Eft 

GATCTCAGGA TGCTCAGCTG CATGTAGGCT OTGCT 35 
[0 3 3 2] Eft*? : 9 0 -5^ h *o - ; jgfH* 

E£ij*>S£ : 5 0 m^mm : mdna 

E^ij^M : # 
Eft 

GCCTACATGC AGCTGAGCAT CCTGAGATCT GAGGACTCGG CCGTGTATTA 50 
[0 3 3 3] Eft*? : 9 1 h v - : Hill* 

E?iJ<7>g$ : 5 0 Eft^ttiH : MDNA 

Eft<oi! : w& 

Eft 



-56- 



(57) 



111 



#BB¥ 10-155494 



ACGGCCGAGT CCTCAGATCT CAGGATGCTC AGCTGCATGT AGGCTGTGCT 



* h^n->*- : mm 



gjh^nv- : mm 
mmmm : mdna 



★ h^nv- : mm 
m^mm :mdna 



mm<7)mm :mdna 



mm^mm : mdna 



[0 3 3 4] SE?iJ#-t : 9 2 

^■jtfofts : 2 o 

E7!l 

GAGCTGAGCA TCCTGAGATC 
[0 3 3 5] SE?U#-^ : 9 3 
g^iJiOflS : 2 6 

gg^j^M : 1£® * 
E?0 

GATCTCAGGA TGCTCAGCTC CATGTA 
[0 3 3 6] SE?U#-f- : 9 4 
g^iJcOfi? ! 2 0 

gg^ijoM : 1£K ★ 
E?>J 

AGATCTGAGG ACTCGGCCGT 
[0 3 3 7] EFO*-^ : 9 5 

$tf\\<r>&z : 2 o 

mm 

ACGGCCGAGT CCTCAGATCT 
[0 3 3 8] iE?U*-f- : 9 6 
: 3 5 

gg^j^ffl : 1£K + 

E?U 

GCAGACACGT CCACGAGCAC AGCCTACATG GAGCT 

[0 3 3 9] ae?ij#-f- : 9 7 * h # D ->*- : 

ge^iJ^SS : 3 5 E?iJ?>tt« : MDNA 

^\\<r>m : 1£K * 
E?0 

AGCTCCATGT AGGCTGTGCT CGTGGACGTG TCTGC 
[0 3 4 0] BE?iJ#-f- : 9 8 ^ h #u v- ; 

gE?iJ<Z>SS : 3 5 : MDNA 

gg^ijoM : 

GCAGACACGT CCTCGAGCAC AGTCTACATG GAGCT 
[0 3 4 1] E8)#* : 9 9 ★f#os?- : 

^ijos? : 3 5 m^mm : ^sdna 

gB^iJoa : * 
E?!l 

AGCTCCATGT AGACTGTGCT CGAGGACGTG TCTGC 

[0 3 4 2] K?U#^- : i o o ^htfo->*- :m%W. 

fg#<o&& : 2 6 mmvmm :#*dna 

gg^iJ^S : 

E?'J 

AGAGTCACCA TCACCGCAGA CAAGTC 
[0 3 4 3] E?!l#-^ : 1 0 1 
#?iJOft£ : 2 6 

@2^U^M : Hebe 

E?0 



F*dv - : AMU* 

mwmm :^*dna 



112 



50 



20 



26 



20 



20 



35 



35 



35 



35 



26 
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(58) #K1¥ 1 0 - 1 5 5 4 9 4 

113 114 
GACTTGTCTG CGGTGATGGT GACTCT 26 

[0 3 4 4] E?iJ#-s§- : 102 * h #n : mi ^ 

K?iJcoft£ : 4 1 8 K?iJOtt« : c DNA 

Efllofi : mm * 

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48 
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly 

-15 -10 -5 

GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96 
Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 

-11 5 10 

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 

15 20 25 

ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192 
Thr Pro Tyr Trp Met Gin Trp Val Arg -Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240 
Glu Trp Met Gly Ser I le Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser 

50 55 60 

CAG AAG TTC AAG GGC AGA GTC ACC ATC ACC GCA GAC AAG TCC ACG AGC 288 
Gin Lys Phe Lys Gly Arg Val Thr Me Thr Ala Asp Lys Ser Thr Ser 

65 70 75 

ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384 
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 

95 100 105 

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418 
Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 
110 115 120 

[0 3 4 5] wffltt : i o 3 »;<7>£St : -*« 

E?iJ<7)g£ : 1 0 1 3 h'fnv- : jfffiMfc 

mm 

GAATTCGGCA CGAGGGATCT GG ATG GCA TCT ACT TCG TAT GAC TAT TGC 49 

Met Ala Ser Thr Ser Tyr Asp Tyr Cys 
1 5 

AGA GTG CCC ATG GAA GAC GGG GAT AAG CGC TGT AAG CTT CTG CTG GGG 97 
Arg Val Pro Met Glu Asp Gly Asp Lys Arg Cys Lys Leu Leu Leu Gly 
10 15 20 25 

ATA GGA ATT CTG GTG CTC CTG ATC ATC GTG ATT CTG GGG GTG CCC TTG 145 
lie Gly Me Leu Val Leu Leu Me Me Val Me Leu Gly Val Pro Leu 

30 35 40 

ATT ATC TTC ACC ATC AAG GCC AAC AGC GAG GCC TGC CGG GAC GGC CTT 193 
Me Me Phe Thr I le Lys Ala Asn Ser Glu Ala Cys Arg Asp Gly Leu 

45 50 55 

CGG GCA GTG ATG GAG TGT CGC AAT GTC ACC CAT CTC CTG CAA CAA GAG 241 
Arg Ala Val Met Glu Cys Arg Asn Val Thr His Leu Leu Gin Gin Glu 



-58- 



(59) 



0- 1 5 5 4 9 4 



115 116 
60 65 70 

CTG ACC GAG GCC CAG AAG GGC TTT CAG GAT GTG GAG GCC CAG GCC GCC 
Leu Thr Glu Ala Gin Lys Gly Phe Gin Asp Val Glu Ala Gin Ala Ala 

75 80 85 

ACC TGC AAC CAC ACT GTG ATG GCC CTA ATG GCT TCC CTG GAT GCA GAG 
Thr Cys Asn His Thr Val Met Ala Leu Met Ala Ser Leu Asp Ala Glu 
90 95 100 105 

AAG GCC CAA GGA CAA AAG AAA GTG GAG GAG CTT GAG GGA GAG ATC ACT 
Lys Ala Gin Gly Gin Lys Lys Val Glu Glu Leu Glu Gly Glu lie Thr 

110 115 120 

ACA TTA AAC CAT AAG CTT CAG GAC GCG TCT GCA GAG GTG GAG CGA CTG 
Thr Leu Asn His Lys Leu Gin Asp Ala Ser Ala Glu Val Glu Arg Leu 

125 130 135 

AGA AGA GAA AAC CAG GTC TTA AGC GTG AGA ATC GCG GAC AAG AAG TAC 
Arg Arg Glu Asn Gin Val Leu Ser Val Arg I le Ala Asp Lys Lys Tyr 

140 145 150 

TAC CCC AGC TCC CAG GAC TCC AGC TCC GCT GCG GCG CCC CAG CTG CTG 
Tyr Pro Ser Ser Gin Asp Ser Ser Ser Ala Ala Ala Pro Gin Leu Leu 

155 160 165 

ATT GTG CTG CTG GGC CTC AGC GCT CTG CTG CAG TGA GATCCCAGGA 
I le Val Leu Leu Gly Leu Ser Ala Leu Leu Gin *** 
170 175 180 

AGCTGGCACA TCTTGGAAGG TCCGTCCTGC TCGGCTTTTC GCTTGAACAT TCCCTTGATC 
TCATCAGTTC TGAGCGGGTC ATGGGGCAAC ACGGTTAGCG GGGAGAGCAC GGGGTAGCCG 
GAGAAGGGCC TCTGGAGCAG GTCTGGAGGG GCCATGGGGC AGTCCTGGGT CTGGGGACAC 
AGTCGGGTTG ACCCAGGGCT GTCTCCCTCC AGAGCCTCCC TCCGGACAAT GAGTCCCCCC 
TCTTGTCTCC CACCCTGAGA TTGGGCATGG GGTGCGGTGT GGGGGGCATG TGCTGCCTGT 
TGTTATGGGT 1 1 1 1 1 1 1 GCG GGGGGGGTTG CI I 1 1 1 1 CTG GGGTCTTTGA GCTCCAAAAA 
AATAAACACT TCCTTTGAGG GAGAGCACAC CTTAAAAAAA AAAAAAAAAA AAAAAAAAAA 
AAAATTCGGG CGGCCGCC 
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7-Cfe^>o 

[@1 1] iHl Hi, L iJ|A-y3>atH JftM-va 



-59- 



117 
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v 3 > a , e Rlf^t^mM}.!^^^^^* 
ft^7 7f*5 0 -1, -2(±n -y hcojtv>£/K 

•to 

IE11 5J il5lt, ffiSJ&fc h#CHM1.24#L#H SU<- 
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[01 6] 01 6(4, h ■ -77*/W7*'J y KtrCHMI. 
24tjfc'ffc, v)X • t v Kt/tHMI. 24^45^0-* 
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